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(54) OBJECTIVE LENS, CONDENSING OPTICAL SYSTEM, OPTICAL PICKUP DEVICE 
AND RECORDING AND REPRODUCING DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an objective 
lens for recording or reproducing information to/from 
an optical information recording medium, which can 
cope with high numerical aperture and short 
wavelength, which is made light in weight and 
inexpensive and whose axial chromatic aberration is 
excellently compensated; to provide a condensing 
optical system capable of effectively compensating 
the fluctuation of spherical aberration caused on the 
respective optical surfaces of an optical pickup 
device caused by the change of the oscillation 
wavelength of a laser beam source, the change of 
temperature and humidity and errors in the thickness 
of the transparent base plate of the optical 
information recording medium with simple constitution 
and the optical pickup device; and to provide an 
objective lens, the condensing optical system and the 
optical pickup device for recording or reproducing 
information to a plurality of optical information 
recording media whose transparent base plates are different in thickness. 
SOLUTION: This objective lens for recording and/or reproducing information to/ from the 
optical information recording medium is a single lens having zonal diffraction structure at 
least, on one surface, having at least one aspherical surface, and formed of plastic material, 
and satisfies and of following expressions. NA>0.7, „<500 nm, 5.0<fD/f<40.0, 0.03<„ x f X I 
(ni/(Mi x Pi2))<0.70. 
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•©iHsaMft, aa-sa^t. xnHRaBSftt*© 
*JJ*tR©«#©iSi53«c j@H LT*f^7 v y'mw 

tKJW-4. ^S^*©8&£tt&©£1IHREi^tt 

K#bTM«©fBl5**fctt?l£©/ti6©M^>X * 

C©*f*U>X«. #tit#RI2Si$H*©fB 
Sfc J:tf/*fctt?l£fl!"e*i>fc < <t t> 1 ffitc»»tt©@ 

AI50 0nm, 

5. 0^fD/f^40. 0. 

0. 03^A • f - I (ni/(Mi - Pi 2 )) =S 

0. 7 0 




^ffi©M133U>X-C&-3-C. fulEtt^l^XB. 

7^?-^ ^tma^j&sssti. *j>&< 4& i -oomifift 

ILJbK*t»«Oia*rfllJ63S*»J5JE3h. ^?:ifctCi 
NA^O. 7 

fcKL, NA : *t#tSieiiiif*4ClB^fcctf>VS/c«W 

•SIS^JB 1 CClEtg©*f^L'>X 0 

$ fc « 2 KsE4S©*t1fc U > X. 
5. 0^ f D/fi65. 0 

fcfc'U f D : m i B±K*JiSS*ifc. buISIhIS?^^ 
J: ") MM^Mic ttJjp 3 *i £ ^icSSM £ . 
4> bi =ni - (b 2i • h i 2 +b 4 , - hi 4 +b 
a • • h i 0 + • • • ) 

i B. buI2^ i B±K«5fiJE3*ifcH9r«jfi-C«*f 40 

h i B:£$li#>'~>©iS3 (mm) . b 2 > . b 4 i > b 
. , , • • •t«n?h2^, AX. 6^. • • •©* 
B2H&ffigfc (B*rB«« 5) . 
fD=l/X(-2-ni b Zi ) (CfcO^i^nS 
USf tt£©»©&&ERI (mm) 
f : JSWrvW-<bfflfiBH8T«®tc«t4H*r^'7-4*^ 
fottfcfcf « U > X££©MUIM ( m m ) 

$n/ci5iff^-c^i^4i5i*T^©^ %m.-K<Dmfx%m. 

*i>-?MftJt(D'Xm&n i , ® iffi±(CJ&i«3*ifcia*r 
mitOlS^^M i. Si ffi_hCC^BS3n/ctglSfmjt© 
*fif»|IIIIIB©*/MB*P i (mm) 4 0. >Pt^U>X^ 
©H*HI**f (mm) 4L. ffiffli&B£A (mm) 4 

©i »-r*i#> l WcfEiK©* 4 ^ u > x„ 

0. 03^A • f •! (ni/{Mi - Pi ! ) ) ^ 
0. 70 

m>m 5 ] 3ctif $R!2iasg{*©f2f§*5 e fc ov* 
5x^5 ft^^6ff^3 n. < 4 & 1 r>omm$ 

9clB<t^$ti/cmiU>X-C*)o-C, 4>&<44>lo© 
ffi±CC*»tt©l3#*»W&ia 3 *l. C 4 

^afciTSSt^L^X,, 
A ^ 5 0 0 nm 

m#m 6 ] jsiBi»i^® 4 & s ft/tc 4 *«p»i -r 

•Sfft^ 5 «ClE**t©*M2j U > X„ 



(2) 2002-236253 

2 

[«*B7] ^*»fcTE£ 4»5»B 5 

* /c b 6 ict a$s©2t^ u > x„ 

5. O^f D/f ^65. 0 

fc/cU fD:Si ffiJb(C^JjX3ft/c. areBesrflMitc 

<!>„ ■ = n i • (b 2i - hi 2 +b 4i • h i' + b 
e i • h i 8 + • • • ) 

(cj:»)S»3t»s*Kawar*-r«^«: (ccr\ n 
i b. flfrsBS i n±«:jBfiR3tifc@jr«jBTiafe-r*ia 

io »r*©5^^©|5|Jr*«**-r*H*f36©H*f^»> 
h i B3fcW*>6>©Bi3 (mm) > b 2 i > b, i , b 

a ■ . • • • B-en-en2^, 4^x. • • -©?£ 

K&Mftffift <@*rBffi*£fcH5) t?*4) . 
fD=l/2 (-2 - ni - b, i ) tcj: 0 5Ea3*i£ 
BJrtWfi©*©*^* (mm) 

t>-t+fc>ft^)U>X^©^.r&gEit (mm) 

[ti^8] fnaiiSTfltjiK:*ji,>r^iffi©iDi!>T«tjg 

■C»*-T £le]#ofc© 5 %**©B*f*M* *> -oIhUJt*© 
20 ^»«rn i , fH i ffi©fi3f£i[£M i , ttffHR©*'hffi 
*Pi (mm) tU «WU>X^R©«USlSII*f 
(mm) 4U $fflfcfi£A (mm) 4Lfc4#. 

*«(fc-r c 4 £*5M§44 -r saigas 5 ~ 7 ©i, >-j*n*> 1 m 

KfE*S©>ltfBJU>X. 

0. 03^A-f-2(ni/(Mi-Pi 2 ))< 
0.7 0 

vX*? f tm*»6>»BR3n. ii>^< 4^> 1 -3©ffis&«* 

30 »®4>a:snfcm3Eu>x-c*or. ^<ifcio© 

BB±lc«&?Stt©@Jf«jS*9g)iR3ti. :>cSC*»fc-rci 
5. 0^fD/f^40. 0 

/c/cU. fD:»i iB±CCJg«3n3k. fTIBaSfWjiCC 
O. , =ni • (b 2 , - hi 2 +b. , - hi*+b 

a i • h i 8 + • • • ) 

i «. rnfiE^ i BB±{cjgfiR3tiytia!)f«jgr^-rsii 

40 Sf*© *> %jfe*:©EI*r*Jt**r-S0«r3e©H8fyGtt. 
h i B^fett*^©!©? (mm),b 2 i.b 4 i>b 

« i . • • • B-€-ft-e*i2;K. 4^:. 6*. • • -©^ 

fD=l/S (-2 • ni • b 2 , ) KiD^a^n^ 
H*f«JS©*©UIU^EIIt (mm) 

*>«fc*fiftU>X±*©j6MaSllt (mm) 

[ n^g 1 o ] nmwmm taztitcct&WBit 
-r £ nmm 9 tciEis©^ u > x 0 

50 [30^31 1 1 ] WfSE@*f«j6«:fei»-c. 9 i ffi±(c^ 
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fi£fco[5|^;£©£$fc£n i. $ i B±CC7l&dE3 *ifc@ 
«#Jfi©WSr»*M i . 0 i M±CC»JsSStifcgI*r«IJ6 
©*6«raW®«/JMB* P i (mm) il, >Pt^U>X^ 
«<D^ffi*l*f (mm) iU ftffl*feg£A (mm) 

fc« 1 0(cfB»t©:fcM3JU>X„ 

0. 03^A-f-X(ni/(M-Pi 2 ))^0. 
7 0 

[89*3112] S(f8BlWf«jt«:*$i»r. 9 iffiitcJB io 

M*to@*r*©yc«*n i . » i ffl-ktcjglSStifcia 
*f«jS©liW»*M i . m i ffi±{C»JsRStifc@*f«US 

©^wRilRiWS'MilSrP i (mm) tL, *t13)U>X:£ 
*©8US8Hl*f (mm) iO. &ffli&fi£A (mm) 

0. 7SNAS0. 85©i*. 

0. 03^A-f-2(ni/(M-Pi 2 ))^0. 

7 0 

ilfcL, 20 
0. 85<NA©if. 

0. 1 O^A • f • I (n \/ (M- P i 2 ) ) ^2. 

5 0 

iiiifcTC<h£f#M£^&IS:£lIl ~1 1 <D\<>-?tlfrim 
C£fEi8©*M»l'>X. 

[ mm i 3 ] «tt^»ggtt©3B&b & &/ * * « 

^"^ X 9 1 ZVlPffc 6^JSR3 ft, < i *> 1 -?©E# 

©ffi±(cie#K©i3»#£a9&isstt. tteestfflt&tc 30 

i ffi±KJ&flE3tifcH*r««©*»«*M i . 9S i ffi± 
«CJB(S3 tifc@*r«fi©ie«MH©ft'MB% P i ( m 
m) iU St*JU>X^R©«L*ra»*f (mm) t 
U <£fflifcB£A (mm) ilfctS, •JttZffitclr C 

0. 03^A-f-Z(ni/(Mi-Pi 2 ))i 
0.7 0 

[8S*S14] *3C*»fc-rci*««iT4S8*3l 40 
1 3CCSB3S©*t«»u>X„ 

0. 1 0;SA • f • £ (n i/ (Mi • P i 2 ) ) ^ 
0.6 5 

CiiJjSS 1 5 ] #5£*»fcTC <t^#Sti-r^l**IB 
1 4fC!B4&©>Ftt3)U>X„ 

0. 20^A-f-Z(ni/(Mi Pi 2 ))^ 
0. 60 

[fitiJOS l 6 ] HBB^WffitttShfcC £*»»<!: 

•fZmnaS 13-1 5©^-Tft^ 1 ^(ClBtS(©>Ft%lx> 
X„ 50 
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C»*3S1 7] *t»*iaejifls©fB»*iJ:cf/*fcl3: 

W^ffl©*t«)U>Xt?*>or > wifB^U>Xtt. ft^ 
7'^ X ^ *tm#> ft. 4>& < i 1 -3©ffi# 
#EUffi£ife3ft/c¥3EU>X-C4,' 3 r. Hffi±«:|ft«tt 
©BJH»i6jWfc(83h. ftrs2HJiff^i*tc*jCi-cm i ffiJi 

*f*«**)-3llJf*©i>:»*n i . flfiffi±{C«fiS$n 
fcBJrflHlOlfffSttfcM i . & i ffiJbteJBfiSStifcHJf 
«jt©lt»IBIH©«/MB«rP i (mm) il, *t^U> 
X£»©*&MiH«*f (mm) iU f£fBi£& ; S:A (m 
m) ilfci*, &St*«fcrc U 
>X„ 

0. 10^A - f - Z (ni/(Mi - Pi 1 ) ) ^ 
3. 00 

[%mm i 8 ] acsesssfc-r c t -rsm*^ 

1 7KIB«©>Ff ! f3JU>X 0 

0. 20i A • f • I (ni/(Mi - Pi ! ) ) ^ 
2. 50 

17*fc[J18 &CfE*E©>tf13!IU>X 0 
2. 0^fD/f^30, 0 

tctcL. f D : SfS i IfiKUBfiSStlfc. ttBBBfftitiecc 
i 0 jgjl&OtctfAn 3 ft&*SSe£, 
<£, , = n i • (b 2 , • hi 2 + b, , • h i 4 + b 
e • • h i 8 + • • • ) 

ic&Qm&sti&ytwmascc&irm&K. (ccr. n 

i ti. BfllBIg i HJi(cJB«3*ifcll*r«J6-r«* , rs@ 

*T#©5fc^©B*r*M*w*4B^©B*r;K*. 

h i »:M£(lll#»6©iS3 (mm) . b 2 , , b* i , b 
e i . • • •(*^ft«ft2;X. 6''X. • • •©* 

fD=l/Z (-2 - ni - b, , ) CtJ: 9S*S;?ft& 
i»rlH©*©MEi (mm) 

fctf fc*MJ» V > X£3fe©*Uy£l* (mm) 

■rzimm 17 — 1 9©t,>-rft#> 1 JiKjats©*^^ 
x„ 

C £ ^^tit *S*^S 1 ~2 0 ©t^ft^l 5i&CfBtSt 

©*rau>x 0 

0. 35< (X1-X2) • (N-l)/(NA-f) 
<0 . 5 5 

fc/a, xi : ?e*ii(csi[-c^aipj©s©a*{c^-rs 

WftMHSS <±SENA©^-^JU*«»*A 
Stf 5:*iI'flJ©ffi±©{iS> K fcW S«I'J©ffi i©* 
I4*r6]©^ (mm) -C. ±IBS¥ffi^Si»i br^lf W 
fB^^<*©^(*]CCSiJSJS^^iE. *«©*fil«:*S«^ 

X2 : 7tW(CSHt?7tttfSIBiS^(*ffliJ©M©Il.^K:ST 



AMTrs#t»*Rfa#$ttffli|©®±©{£g) 

mmmmiowtoifflktifaoim (mm) -c. ±tajg 

f : MlBtt^U >X©^©go£SBi (mm) 

[»#>H2 2 ] #3e*«fc-r c i*w»i-r*m*« 

2 1 &clBiS©*MJ)b>X,, 

0. 39<(X1-X2) • (N-l)/(NA-f) 
<0. 5 2 

[ %mm 2 3 ] m mmw<omm £ cf / * tc « 

#^ffl©?t®IU>X-C*o-C, BufBtt^l^Xli, M® 
0. 75<NA<0. 95 

0. 39<(X1-X2) • (N-l)/(NA-f) 
<0. 5 2 

mzmmm®. (±iaNA©v-^^;^s* 3 A*f-rs7fe 

g (mm) r. ±fB«¥®£**£OT:£t»$R§BSii«# 
©#6Kea!aJ!£*iE. #W©#faKiWSJtte*fi&-r 
4. 

x 2 : %mmmx'%\mtm^m\(Dm<DTK^m-f 

-S^ffii. W$)&*Jii2 (±iBNA©v-y^-jU3fcS3&J 
Ai*-T**««^k«#flB©ffi±©tliE) KtoWSftW 

#BIBi^f*ffliJ©ffii©7lc«l*f6J©^ (mm) r. ±iBg 
¥ffi£S2£<!: LT*tf$RiBii$f*©:frfr&C«iJ&t§^£ 

f : BirlB*f^U>X©^©M*SBit (mm) 

2 3&c!at£©*H3JL'>X < , 
2. OSfD/f ^65. 0 

fcfcX, f D : m i BS-htcJfc/jJESftfc. BtfiEHJTttJgtC 

i = n i • (b 2i - hi 2 +b.i • h i 4 + b 
. . • h i 6 + - • • ) 

K«fc9*£»Sfta#K^»T?*r»£K: (CCT, n 
i IKB* i m±MMi&Z1n1tWfaM£v96&.-rzm 
Wtay^ fe«3*:©H*r3iai*Wr *H*r*©HSr*». 

h i *E>©iSS (mm) . b 2 i , b« i . b 

& i v • tt-eti-eti 2 4^. 62c. • • -©3ic 

fD=l/S (-2-ni - b, i ) {CfcOJEKStiS 
HJT«ji©*©«^SEHI (mm) 
f : jaJf^^-tKfSBEHrflBfifcJiSSJrA^-i*^ 
*>it)Wtf»lx>X£S©*l£Eli (mm) 



(4) M2 00 2-2 36 25 3 

6 

[IS3SS2 5 ] |JIBH*f««K:*Jl>T. « i B±«3 
fiSS*lfc@tf«Jgr«*-r4|5|Jf*©^ %«*©IUf3fc 
a*fe^lHl*f3te©i>C«4n i. » i ffi±{cJBfiJE3 
SfWOlftSRBteM i . $ i B±«cJBRI3nfclUf«©ie 
^H©*/hffl£P i (mm) *f*U>X£»© 
fto££K£f (mm) iL. <£ffl?fcg£A (mm) £ L 
fci*. iX3C*Mfc-rci*«f«i-r*iB*S2 3*fc 
it 2 4(cfeiS©*M2!IU>X„ 

0. 03SA • f •£ (n i/(Mi - Pi ! ) ) ^ 
10 3.00 

2 6 ] Wif±{c*»tt©a«f«Jt3WeJiR3 n 

fcC££#l*£T&iii#lg2 3-2 5©t,>-rft#> USCC 
IBtE©*t#IU>X 0 

[ iR$£ 2 7 ] lift B*t« u > x©&Ri&#>;X3i * jifc 

TCi^m<b-r^lt^ISl'-2 5©(.vr*l#>lIBK:fB 
*£©>Pt!BJU>X 0 

I A f B ■ NA 2 I SO. 25<im 
fc/cb. A f B : BufB:MciS©fcg#s+ 1 n m^tLfci 
#©. B?IB^U>X©M-5{ig©^{b (Mm) 

20 [«f«28] ^*in»fc-rci*«f«i-rsiii*3i 

1 —2 7©t»-rft#> 1 StClBiS©>Ft^U>X 0 

-2 00^b, i • h i m . , 4 / (A • f • NA 4 ) 

£-5 

b« , :miW±.lcBf8,Ztitc. fff BBftttStC «fc 0 3 

<3>bi=ni - (b 2 , • h i 2 + b« i • h i 4 + b 
a i • h i 0 + - • • ) 

CCJ;iJ3Easn4*8flSB§«-r*-r*i^(C (CC-C. n 
30 itt. m&miM±t£B&2tift®tfrmm-e&&-tZM 

h i 6 ©« 3 (mm) , b 2 i . b 4 i . b 
a i . • • •Bfnfn2X, 4^. 62c. 

©4*©3feBSI«»ff« 

hi.. , : i ffi©W$J&©&:*iS3 (mm) 

1 -2 8©lvTft*> 1 ratc;ia«£©*t%U>X 0 
0. 4S I (Ph/P f ) - 2 I S 2 5. 0 

40 fctcb. p f : %ffimsmm»ic2&m*sj:u/&tcitm 

£.*tf 5 ©(Cej{*&»f3E©«HIIIIP»K: tew SEIfftttt 

(mm) 

Ph : *tffBIBii^(*(C|B^teJ:0'/Sfc«B^?rtf ^ 
©St^&#r^©«ifffimifc© 1 /2 ©Mdfttcfctt 2> 
latrtt^lBIH (mm) 

[ W#JI 3 0 ] Bu f a3fejS©igS ifi +10nmfltlfc 
i#©v-i?^;u*«©«iiiR||©gE<UI*ASA (w 
m) iLfcit. &S*Mfc*C&*«»£Ta»#:B 

i-29 ©t,>-rn#> i mc^m<o^m u >x 0 

50 I ASA I SI. 5 



- 1 <ACA/ASA<0 
/c/cl, 

AC A : «S©^fcCC*fTStt±fiiR^(D^bfi (m 
m) 

ASA : «fi©^fcCc»TS^-^^JW6«0«ffiJRI6 
CD^itm (mm) 

1-31 (Dt>Tft*» 1 ^CfBiS<D^5U>X 0 
1^0. 6mm 
A ^ 5 0 0 nm 
tctcb, 

[ s»«ffl 3 3 ] m sbs wflBS-r **-r ^ n ;>aa«f*« 
ytzftmmmm&vmmmwttcmyt? s c <t #r * 

4C i*1S»i-r-SiB3R3B 1 - 3 2©l^ti35p 1 fllCCiB 

[m>m 3 4 ] UBBHST«ji<D 5 % , < & *> 1 ^ 

aasWBE ^ntc^ci <h -r 4 it # m 1-33 

[tsaaB 3 5 ] ttfnfflwagas 0 . 5 %«Tr*-stm 
A^M^ntc^c i^^»i-r4ii^ 1 -3 4<d 

1 ^icfB«©*^u>X. 
[ m>m 3 6 ] ffiffl«fi«iS*C/S 3 3&s 3 m m CC te W 4 

CiSr^aiT -591*31 1 -3 5<Dt>Tft*P 1 JHCtfBiR 

t B#3S 3 7 ] hu iB*M» U > XcD^MiRM© 5 % , 3 

«iaj5R»©*P*SA2iUfci*, «?:i/ctCi?: 
«F»i-r £IS*fll 1-36 <Dl^m*> 1 ^ciBiEOfcfBJ 
U>X D 

I SA 1/SA2 I > 1. 0 

SA 1 : lRgB»*?*Jl,~dr (Zernike) O^^tC 
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SA2 : iRMM»4^*;l/^-^r (Zernike) <D$>T%$SC 

[«*3B3 8 ] ^ct. m&ytmfthmm stitch 

y > ^ u >X*^Ofc3^**t»«SB»«i»©jS5Bai« 
^LrtffEIEIiffitc^^-i±4>r ; t^u>Xi 1 *st* 

10 $r*ot, 

SI/. 

T4feiRM^«iE-r4Ci^tS[iT4W5fcXi3 8 CtIB 

[193854 0] BufB^ ^^y >yu>X«8JIBSt!BU 
20 >Xr^-r4S4XM*1«iE-rsaffi*W^4C i*«F 
»<!: f4fS3}Df 3 8j5/di3 9 CClBi8©ai**^So 
tlS*S4 1 ] BulB*y^ , ;>^U>X«tl>ttWCCT 

* ^»©;*#^IEu >Xi , ffl*fwtcr * c> 

fiU>Xi*«^LA:lSP2ttc«fiR'r*SCi*««<!: 

[is*^4 2] Bjga*y^ , ;>yu>x«^j>a< <ht 

1 W Ktt»tt©HK«J6«:^r XT* 4 C i 

cai*B4 3] tJiB^y >^u>x<bB«iB*t«5u 

30 >XicD^^CDfelR^^^^TCi^mi-r 
&m>m 3 8-42 <Dl>-rtifr 1 31CcBB«t©»*3e*: 

I A f B * N A 2 1^0. 2 5 Mm 
tctcL, A f B : BUSB3fejS<DiKS3!0+ 1 nmgft^i 
i<O^0tm<om^WE<O&1t (um) 

[ii*xi4 4 ] ^swctc i*ita<frs»*« 
38-43 coc^-rn^ i m^amcomytyt^m. 

NA^O. 6 5 
t ^ 0. 6mm 
40 A^SOOnm 

tctcu. na : ^mmm#ic&iBL*sJ:v/*tcizn 

t : *tf$RfEli^»CD^BJS®CD^$ 

a : ym<D&& 

[ nnas 4 5 ] «J SB@«T«jB-C26£f 4 n ^0 Jfr^S 

50 sc<t*»ai-rsni3jc]i3 8-4 4 00-rn/p uhk 
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satt©*##£3fi. cct, n«o. ± 1 «Sf ©sgrc 

*So 

[I#*IB4 6] MfB^U>X«I»*IBl ~3 7©t> 
•ftlfr 1 IPC! StS©*^ U > XT* 3 C 4 4 iT £ 

[»*B4 7] miB*^7 - 'J>^U>X«, ^f^ft 

©^«j*«iE-r-5Ci5:#aiti-r€,ft#re3 8-4 6© 

1 SKcffitt©*****. 10 
[ tgJfcJI 4 8 ] fij f B*f 93? U > X tt4>& < 4 1 ft© 7' 

ifuf E * ? 7" y > y u > x» , ftswipj tea o r^^-r £ 
c s »HiR£©£Wi fcttiE-r & 1 4 4 -r £ m^m 

3 8 ~4 6 ©l»-r*l*> 1 IltClEtt©**^^. 

[nt*Ji4 9 ] tiffs* 7 -i j>^i/>xij. 
cefs -> t §e*rr act -cm%mmmmm^(ommmm 

OJ»S©«d>aSQttCCjtaH 0T**^*©#*^BBT 

^D-S^lBiR#©^ltl^iE-r-6Ct^a5[<!:^-.2.l«^ 20 
113 8-4 6©t,>m#> 1 S{Cia*8©*3fe3l£^. 
[ n&m 5 0 ] mif ^'jy^Uy Xtt . 
KjS-jt^tSCi?, BUlB?l£jg©^fl^S©^^ 

gise^fb. &^e£ffitteefi^©39J£« 

©©^©SS^atb©^ < 4 4> 2 ojy±©ffl^ 
©^tb£ffiIEt-&C4£4#S*4-r£fil5j<Jf 3 8~4 9© 

ofn* i soffits©***?*. 

i %mm 5 1 ] MtrnKm^JkoiTmumi * - * - 

fWtc^tt-r^iffW. Bf)IB* ^7->;>^U>X«, 30 
JR^J^tt-rSSotCtbL-T. iiuia*tt2jU>X4©Pig|5g£ 

^©»SiR^^T>^-fflJ(C^«j-r-5><t^«. BtilB* 

HUiE*H25 U >X4©pgPra^rj^i>3ti - 'S «fc^ {C;}fc*i#|SjCC 
»-a T^-T h C 4 T j|yi£^3fi©&*3*ifir£ D 

ffijR^©^sft%ffiiE-r * c 4 zmmt -r ^>w*^ 3 8 ~ 
5 0 oi>rn* 1 &ic&a&<Dmft%&m. 

[«*15 2] MfB*t»«IBIi«{*«. |BI-©^A 

*tffiffliKcaH^s«4 ««t eem 4 *^sicat5t«@ 3 n 40 
tscit*. ±taaut©taiiJi^©tf #R©iaiSfc J; 

*fc&iW£©fcS>&C7 *-2r> ^-obmIB* v 

7"';>^U>X?:3fel4*^S!S$^€)C4T. iiulB:>fc 
m awe #> e>£t##8IB&Jt * T©SHJ«S©J1 3 ©itl > 
CCJ; ->TiD-5»»ffiiR^©^tt*1«iE-r^ C i*«p«£ 
-rSli^3 8 ~5 1 ©t^-T*!^ 1 ^(CfBtS©*^;^ 

[ mmm 5 3] *« i . b?i E#»a» e u w s n/c»ffc 

7t©f£tJ[^?rgAS*?7'';>^L/>X4. Z<D±)>y 50 
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y > 9 u > X£/c o fc^«^*B9E&*M*©a9i&£ 

^LTtt$BfB^ffliC^$-a-S>f=t®IU>X4. £^tf 
jft*^**«it. HuiBtBiSffi^^CSW^^^tB-r^ 
C 4 Tfflf£36t»«gB»«M*«:»-i- £f»#g©iEJiW3 
$ fcttW£*ff 5*t»f75 7*»gT* T . 
HUlB3feb- -^7'? 

^SE»Bfr6©K»#*ttHir Sfea©**¥»£ . 

BUlBIBJiffi(c^**^3 #S/c*(cfilB>Pf!B} U >X£ 

Buia* v y v > ^* u >x«^iai*[S]«:?fl- 3 T^-r-s c 

4 TB?IBH7Bfe^©^&^gBT^ G -S^ffiiDlg©^!!) 

luSBBa^ffi*>6©JS»^4^tB-r4C 4TfilBIE^ffi± 
cciflifts ti/c^o^Tfe^^^ldlbmiiB* 9 ^' y > 4^ 
U > X*IB» 3 •s-s^ 2 ©|g«i«i:?r E«C fr b , 
HulB*M£^**ige*^3 8~5 2©C»Tn^ 1 ^KIE 

mm. 

i imm 5 4 ] fi^a 5 3 vzsiwm^t vvtr v ?'m 

[8»*H 5 5 ] jfcfi©Sfc*3fc«4 . «rffi*»*»6 tB 
»3 n/c*^^3fettf8fE^<*©MH^S^?:^LTtt?R 

©3tnmiBfia«#K:*r LTt*fR©faii*5«fc xj/*. tdem 

S>PJ'!BJU>XT*oT 1 

B?IE*t%u>X« > ^!^c< i *> 1 H«c|(iWtt©S9rffi* 

fl. 'pts. < 4 1 ffi*^^M©^5 U > XT* «5 . 

mzzm.m.<owm<Dytmmmm&<D *> % . eat© 20© 

:^t#RfB»iS{*©3§9Bg®©/?3£t 1 . t 2 ( t 1 ^ 
t 2 ) 4 0. 

BuiasBj*«©ji3 1 1 zmrzimmzmmmcziL 

Ttt?R©IB^ifc«fl*?:tf5l^©^S*A 14 0. I? 

««©8B»*fc»ll4*tf 5IR©»aS*A 2 ( A 1 < A 

2) 4U. 

j^gA 1 ©Tt^ic J: 0 . mnm&vmz t l ©^:t«RIE 
IW«#»cgE»* fcttfl^*fT5 ©{C!e*a:BfS©<WIIJM 
□S5t?:NA14L. *fiA ZCWWK.tO. SBJ»S© 
)13 t 2©36t(MBIB««M*«cBB«*fcttW**tT^©CC 
sK«a»f3e©«»JlllP»*NA2 (NAUNA2) 4 
Lfc4#. 

HufB3*t33U>X«. j^gA 1 4jSBJS^©J13 t li« 
ffJHQKNA 1 4©«*^t>-&«:>tL/T. ^©i^ffiJRM 
*S0. 07 A 1 rmsfetTtCJ&Si^tcmitT*. 
ffigA 2 &BI»&K©J*3 t 2 4flMHHDttNA 2 4© 

ffifr-StiitiCttLX:, ^©jgffilRMAiO. 0 7 A 2 r m 
s felTCC & S J: 5 (C^TtT . 
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NAl^O. 7 

tctcL. NA1 : MIB$:B©5^$:6ffiiJ©ifcgK:<fcr) 
3§H^a«©Jl 3 ©/Jn 3 (, »K 5 ©#t**e»iif*K:flBtt*5 

[ M$qi 5 6 ] MffiA^if ffiT'& i c i *«fflk i -r s 

[»3j»S5 7 ] C ■*-£»J#S 

5 5JfcB5 6 Ctf BiS©*}^ U > X 

0. (f/i>d) • f 1 0. 0 10 

fetch, f D : m i lf±{C»J5R3*ifc. ftT£l5l9rttHi<C 

«fcOj8jl«ffiK:f=Hin3tl**BS*. 

<t>b,=ni - (b 2i - hi 2 +b 4i - hi 4 + b 

6 i • h i" + • • • ) 

h i <~>©i& 3 (mm) . b 2 s . b 4 i . b 

a f «^n-e*l2^. 4^. • • 

•©*«H£IH»«» <B*riB»aifel^> . 20 

fD=l/Z (-2 • ni - b, , ) tCJ: OSSBSft-S 
ll*r*3t©*©j6&jSffilB (mm) 

<bttfc#125U>X£^©A lKfcWS«u&8E8l (mm) 
v d : V > X<D$tn<D d ff§i©7 9 ^ 

[ 5 8 3 ac* *«fc-r c <t zwm t f z> tmm 

5 7KIBtS©^U>X 0 
vd^55. 0 

[ 5 9 ] m^m u > x©aiRM*s^ ^si/c 

fC ££!f3g4£-rSfltjfcJI5 7 $fc&J5 8 tClBtS©*^ 30 

u>x„ 

lAfBi- (NA i ) 2 1^0. 25/im ( i = 1 
fc<fcO"2 ) 

fc/cl. A f B i : BU !B$tfi A i <D%M<Dfo&& + 1 n 
m£f b 0 fc i * ©. ttfli U > X©*0*{fcfi©£ft ( a 
m) 

Cfi5fcJS6 o ] xttmtc-? c t&mmtt&imm 

5 5*fc(J5 6 KIE4R©*t ! BJU' >X. 
-2 5. 0 ^ b 2 i /A 1^0. 0 

fcftfU A 1 : BflfBifcg©^. JSi&ffiM©^ (m 40 
m) b 2 , : m i ffi±.lcBl&2tltc. «ffBilST«^CcJ: 

<Ki=ni - (b 2i - hi 2 +b 4i • h i 4 + b 
. . • h i 8 + • • • ) 

&CJ; 03e»3ti**l8l8M*t?*-r«^©2 &©#»£ 

mmmn (ccc. n ut. friamiffi±tc am sn/c 
@jfaffir«s-rs0»f*©5 fc**©iajwfcH*«-r 

4H*r*©H*r'>d». h i «**3&>6©?SS (mm) . 
b 2i . b« , , b. i . •• ■I«n?ti2^, 4 

6*. • • • ©jgfgHnKtMK (Hlfrilifli* £*><»» 50 
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5) ras> . 

izmme 1 3 ««©»«: srsafcwfrem 

fa,^ffi±ccii^^#s>!t^u>x£. ffia©a 
m<D3tinmzmmmctt l -ct»«©ia^fc j: 0*/$ tea 

HSfe*rai««clEf»ll*ffl©* f ? *T » ^S&jWcflWB 3 
tl4^U>X-C*oT. 

iiuIB*^ U >X«. 4>& < £ 4> 1 accti^tKCUffrES: 
WO. 4>ft < & t> 1 IWMIU>XT4 *) . 

«[K«»©sw©#w«sBai0gf*© 5 1. . &m.<d 2 o© 

jCnmiBSWf^©S9!Sfi©J93«t 1 . t 2 ( t 1 £ 

t 2 ) £0. 

mriaaBjae©J15 t 1 *W**#»*E»«tt«:*fl, 
r«f«©IB»3Efc«W4*tf , >IS©«fi*A 1£U itu 
BBa9i»R©l*3 t 2 4WT4#f**3i««#«:*fL'C 
flWR©*E»*fcBW£*!T 9R©«fi* A 2 ( A 1 < A 

2) £U 

ifcfi A 1 (DMK «fc K> . i§HJS1g©/lS t 1 ©#1«*BfE 
^fttcfBS^S fc«S^*^T ^ ©cc^«c^©«fflijra 
□SRSNAltO, StlA 2©#SIK:J:»>. »££«© 
(1$ t 2©^«iB»&tt*cfEia£fcttW££fif 5©tc 
^*«cBf3E©«M5Bn»* N A 2 (NAUNA2) £ 
Lfc£#. 

mfiB*tau>x«, jggA i trnwrnmomz t ltm 
flPJIBn»NA l £©*#£*>ttK:*tL-c. *©«BMXil 
#0. 07 A 1 rmsJ^TiCJfeSJz^Cc^ri*. *>o 
MA2 £S^a^©^3 t 2 £f§;flnjg8P3&NA 2 £© 
tt*^b-B-{c**L-t\ ^-©i^ffiiR^O. 0 7 A 2 r m 
s JWTtc S «fc 5 tcjftJfe-C * . 

A 1 ^5 0 0 nm 

fc/dL, A 1 : BiTSBa«iK«[©«S t 1 «r*r 4*111* 

iBj^»{c>pt urmncom^isj: v/sttaimg.z'rt *> 
[»*16 3 3 ^a*»fc-rc £*^m£^-6W*^ 

6 1 £fc«6 2CClBi£©*f!au>X„ 

0. (f/i/d) ■ fD^lO. 0 

fc/cl, f D : » i BB±«:3I5Js«3*Mfc. nreBBfffltifiCc 

4>bi=ni-(b 2i - hi 2 +b 4i • h i 4 + b 
si • h i 6 + • • • ) 

«cj:*)S»3ns*l83ai»t?*-i-tB^«: (CCt, n 
i mffB^ i m±.lcBi#.$titc®tfTffi&vmL?Z>M 
1fr±<D5 %«3»C©0*r*H4*r4@*T*©H*f^». 
h i tt^Wa^CiS;* (mm) . b 2 i . b t , . b 

8 i , • • • «-e-n-en2^. 4^c. 6^. • • •©* 

fD=l/X (-2-ni-bn) {c«t 0S»5^€> 
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@Jf«jgO*©i»*Kf8t (mm) 
to-l*fc»«IU>X^*©A 1 tCbttSfeSIEit (mm) 

f d ^5 5. 0 

itmme 5 : mfiB^^xofeiix^^^fc 
fc tzftmtt&mxme 3 $fc«6 4 tciats©*^ 
u>x„ 

lAfBi • (NAi) 2 1^0. 2 5 w m ( i = 1 
2 ) 

tctcL, A f B i : fufSi&fiA i ©:)fcilSi©$fi# + 1 n 
mtltbfcit©, *f%U>X©^5{4g©^t (.u 
m) 

6 1 * ii 6 2 KlIEfc©*}^ u->x„ 

-2 5. O^ba i /Al^O. 0 

tctcU. A 1 : iwlB&fi©^. $S&6H©jfcg (m 

m) 

<J> b ■ = n i • (b 2i • h i 2 +b 4 i ■ h i 4 + b 
e i • h i 6 + • • • ) 0c£K)7EmZti2>ltffimmWl-C 

m-rm^<D2A(D^:mmmmmm. (cc-e. niit m 
12S& i m±<cBf$.2 tifcmmmmx-^-r snis^© *) 
%m.K»mfc%w*tt%mift(Dmm'mL. h i \t% 

Wvhoymi (mm) . b 2 i . b 4 i . b B i . • • 
•«^n^*i2^ 4#. 6^X. • • ■<D%MmM®L% 

cit^6 7] ^L&amtt^mt.. «rffi*w*>6ffl 

*f 3 n/c^?r3fett?EIBIi^»©SBJSS?r/r b rm?R 
IEili®±Ccai^;3ii^^U>Xi. «$c©ii 
S®#»#E»*K*K:*t 0 rtf IR©ISiSfo- J: fc» 

ft£*ttsu>x-c*o-r. 

BilieSFt^) U>XW. 'pt£ < £ l ffi(C$£?gt£©IIl*TB£ 

mmm&<Dmm<Dftmmmmw<D *> e^© 2 o© 

ttffifE^^WSHJSSWJlS^ 1 1 . 1 2 ( 1 1 ^ t 
2) £U 

Buta^»«©n3 1 1 *^rrs*»«iBe«t(*«:*H/ 

TW«©BB»Sfcttil£*fT5R©»fi*A ltU It 
fSSHJSffi©P3 t 2*W-T5*««l3e«M*K*t0r 
«fg©ie^S/c«S&^tf 5|Sg©$tfi£A 2 ( A 1 < A 
2) ib, 

j^«A 1 ©^mccj; 0 . aqgstKojvs 1 1 

□RSNAliU «fiA 2©#SHCj:iK jgBJJStS© 
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>smtmfe<mmkuwi&. na2 (nauna2) t 

HME*M* U>Xtt. ifcBA 1 i2BJS^©il3 t lit 
MHCHRNA 1 iCtt^toti-tcfcttyT. *©»iftt£ 
#0. 07 A 1 rm sJ£rFtt£cSJ:5ic£:Jfc-C£ > #>r> 
i&gA 2 tmmfaCDmZ t 2 £«WHn»NA2£© 
fi^to-ti-tcMU-r. -e©#?®iRM#0. 07A2rm 
s « TK tt S «fc 5 «c Safer * . 

10 0. 5^ (f/vd) • fD^lO. 0 

* bi =ni - (b 2j • h i 2 +b, ; • h i 4 + b 
e i • h i 6 + • • • ) 

ic^iomm^ti^^mmr-m-rm^c (cct-, n 

Vffi<D>> *«^©HJr*«*W-r 4H«f*©HJf^»!. 
h i Bf#*>6«)B3 (mm) . b 2 i . b t , . b 

8 i . • • • w-e*i-eti2^ 4^ 6^. • • •©* 
20 vmmwm (ia*rm««£ito) . 

fD=l/Z (-2 - ni - b, , ) K:<J:«3 5eSS;**i£ 
Hffi1f3«©*©Jiu£gB§£ (mm) 

4b#fc*f^)U>X^©A HC*JW4^*!E(it (mm) 
1/ d : V > X©tm© d H§!©T v ^» 

[Mgtge 8 ] &3c*»fc-r c £*«tti-raiii#3! 

6 7CCIE*K©>! ! t^U>X 0 
vd ^5 5. 0 

u>x„ 

lAfBi ■ (NAi) 2 1^0. 25(im ( i = 1 
fc<fcO*2 ) 

fc/cL. Af B i : HMlBiffiSA i ©3tiS©j^S*5+ i n 
m^tL/c<t#®. >ft^IU>X©^a{4g©^t (m 
m) 

[ 7 o ] mr i a&s a 2 <d%m* mimw&m<D 
m$ 1 2 itt&yttimsBomtotctt uxmnzN a i 

r*^®lRM*5 0 . 0 7 A 2 «±©t>3t?** ?t6Ci 
40 *#!B:i-r4i**]95 5~6 9©t>-rtl^l3RtcgBiS© 
?^b>X„ 

5 5-7 0©l»fti*»15l{CfS*8©W!BJU>X. 
0.4^1 (Ph/Pf) -21^10. 0 

tctcb, p f : j§H^*«©^3 1 1 oymmmmmc 

ia^te<fc O'/S fcBII**lf 5 ©Kjj5«!Qc*fl!BBP»N 

A 1 (C«f»£@»Hg«nR (mm) 

Ph : NA l©l/2©IBP»«:*jW*li«rlfif»iaiHI 

(mm) 

50 [fit#JI7 2] •7z>X?-vi>ttm!>h&fSL2nZ>Ct 
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^mt-t z>m?ms 5~7 1 ©<,>-rn#> 1 ^ciats© 
[11*17 3 1 %&&mtc*c tzw&t-fhtmm 

5 5~7 1 Wftlfr lIMKIE*g©M^b>X 0 
t 1 SO. 6mm 

t 2^0. 6mm 
A1^500nm 

6 0 0 nmS A 2 ^ 8 0 0 nm 
NAUO. 7 

NA2^ 0. 6 5 10 

*>6^*K3ftT^£c££^£f &i»5j<:S5 5~7 3 
©(,>ma> i 3S{ciEts©*t;|2»u->x,, 

C»*H 7 5 ] ttftftfiffittTJ* § # 3 m m IC istt & 

ctzftmt-rzm&ms 5~7 4©t,>-rn^iffl(ciB 
mmm i 6 ] mt mm u > xosksikm© ^ ^ , 3 

#©J£ffi»Kill&fr£ S A 1 , 5 7^M9 #©I£ffi 
i|JJi^O«?:SA2iLfc£#, XSiiSfc-rcti 20 
ifSfflk if •5.19*^5 5~7 5©^"Ttl^l 31CClEtS©>!t 

I SA 1/SA2 I > 1. 0 

fc/cL, SAl : x-fr-T (Zemike) © 

^ssxcmm u fc i * © 3 -JKoiwrnyimtSLft 

SA2 : iRSK^*^*^--^ (Zernike) ©^-JSiKit 
MP3U/c<i:*©5^©^ffiJimfiS^i 7 ^©^ffiiTC^S; 

[ 7 7 ] mm<om & sat, mif e#»*» 6 w 

»3 *ifc#&tSC7fc©2Sf<ft£^*. 5*?^y>yi/>x 30 
£. C©*^7 - ';>^U>X5:^Lfc^S©^j:-5.^:j!g 

*> 6 ©TfcmsrftttfRf Eli&Sf*© L- r tt$Rie 

*5pffig^tSfSIE^H^ffl©»^^-C* o-C. 

BUlBSlHC^^S©^^. ffi^©20©igS€:A 
1, A2 (A 1 < A 2 ) il. 

H5fBlS^(©SS©*t»*IBi^^©^^. ffi§:©2o© 40 

ymnmm»<Dmw&&<Dmz z 1 1 . 1 2 ( 1 1 s 
1 2 ) ii, 

feB A 1 ©jtsKJCfc 0 . SHfl»«©J»3 t 1 ©;)£tit«§B 

□MNAliL ifcgA 2©7&f>tt<fc9. SB^S«© 
»3 t 2©3^*K»«t*tcE»Sfc«S£*fif5©K: 
^^^©^ffliJI§n»*NA2 (NAUNA2) £ 

89E«**^Stt. ifc^A 1 iawa«©^$ tli« 

MKiPSfcNA 1 £©ffl^*>ttCC;ftLT. ^©i&ffiiRM 50 
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#0. 07 A 1 rm s«T&C&S«fc5K:j|i:£-r*. ^ 
ifcB A 2 £jS91£ti©I93 t 2 £««§□£& N A 2 £© 
ifi*-&*>tBt>t*UT. *<DffiM'toMfrQ. 07A2rm 

[ mxm 7 8 ] fuiEifcg a 2 ©%£&grtsKiH3tii© 

t 2 «#T*:^«Efi«KttK:*f OriWEN A 1 ft 
"C^M)R^*i 0 . 0 7 A 2 Ji<±©t^r'»^ 3 M & C £ 

zmmmi i teE*©***?*. 

t »#E 7 9 ] fiMBSffif&tttttt V > X-C2££-T 3 
fei|Xg£ffl!IEf SCi *#«*£ -T £fS*g 7 7 £ fctt 7 
8 KiB«©3S##*X. 

:«5}cIB8 0] BUfE*>-7->J>^U>X«^5U>X 

■r* 1*3097 7~7 9©^rn^ liitciEts©^^^ 
jr. 

[W*s8 i ] Birfa* * > v\s^xm'mw<z.T 

v *>«»©** t>IE U > X£ . *B*tlftCC T y "t»©/hiS t» 
» U > X £ U fc 1 fflf 2 t5t1f fiKT $> Z C t Z ftm t. 

■t2>smm8 o ccEi8©aijt3t^«. 

[»*S8 2] BufB* -^ 7 - ';>^U>X(i^< ife 
1 BKtt#tt©0*r«il**rr U > Xr A •& C £ 
t -T -Sttstcffl 8 0 KI2«©ai3fe#3£Jfi. 

[11*38 3] H?IE*^7"y>^U>X£B5IE>[t®IU 

•Slf 5t?l 7 7 ~ 8 2 ©C>-f *-it!>> 1 KClEiS©^3fe^ 

I Af B i • (NAi) 2 1^0. 25jum ( i = 1 
*5<fci>*2) 

fc/cU Af B i : SiflB^SA i CD*aS©^S^+ 1 n 

[ Bfrfri 8 4] ;Xa*ifctCi4««t 

7 7-83 (Dl^h* 1 igtClEiSCDaiiejt^^o 
t U0. 6mm 

t 2 ^ 0 . 6mm 
A 1 ^ 5 0 0 nm 
600nm^A2^800nm 
N A 1 ^ 0 . 6 5 
NA2^0. 6 5 

[»*a8 5] Mmnmis>xmmmb 5-7 e<D 

*»*S 7 7-84 ©C^-Ttl* 1 SCCiBtt©***^ 

* c t z&mt ?&m#m 77- 

8 5 <DC>-r*i*> 1 3BCCiE«<C«lj6***. 



(10) 

17 

«C?S -j tf^T 5CiT. MIB«©#yS$g©8B>& 
<D&M*MJE?2>CtZftWlt?Z>m&m7 7-8 6© 
[ Wm. 8 8 ] HMlB>Pt^ U > X«4>& < £ & 1 ft© 7" 

buib* ? y > ^ u > x» v ymxwcm o -r^rr & 

*D-5«MHX^©^Kl=S:fflIE-r.2,Ci*#Sii-r^li5}< 10 
177-86 ©t>rti*> 1 ra(ClBtK©^^c^ o 
[1*^8 9 ] f)IB* v y''J >^U>X{S, 

r-£ i; s«ffiiR^©^«i=&ffiiE-r £ t <t -r &m 
mm 77-86 ©om^ i iiccse**©*^^. 
[ w^ib 9 o ] B-riB* ^' >j > ^ u > xk . m 
ec}& otfft %cif, flW£«©?&fla&g©»4>% 
£>b. fi&BX4L Rem^tt4R3B»fKtt©]3qi!£tit 
©J¥3©SW>&aS&© -5 ^fc: < £ i> 2 otllOi*^ 20 

©^ib?r«IE-r^C<!:^8!ti-rSfS^Ji7 7-8 9© 
^■Ttlft 1 SKIBt8©*^^^. 

[«*ra9 i ] tmm%^j&Dtmto3i#*--'-<-- 
mtcmh-r&tztt. mfiB*y^* , ;>^b>x« > sw 
iRM^tt-rstJKtbu-r. iffriB*ti35u>x<i©fi3fii£ 

WD S -ti £ «fc 5 Cc3t#*f6] tcffi Hal B*^ 
^©J*ffiiim#T>#-ffl!JCc^Sb^S£*«, mflB* 
* x ') > y u > x«. ERffiiimds^iii-r -s strcctb ur . 
iff B#M3j u >x <b ©fg|ps*3&J> <* •£ 5 <fc 5 {c^fi^ (c 30 
jSot^i-rsc i-c*7t7t^©#^®r-^Da^ 

HiRM©^Si)?rliiE-r £ C i Sr^Sii "T 6fll:*3S 7 7- 

9 o ©t>r*ia> i ecckb©*****. 

[ ti^W 9 2] ?fcB©S& & %U £ , HUlB^^ 6 tti 

tifc#£ii?*©^U(ft*^ s * » y <j > w >x 
t , c ©# * x >j > y^xzftLtcitm&ymmm 

>Xi, *£«f*#*¥96*ltit. B«IBfB»Di*^©Jg 
*f^«:*|{iiT^ C <tfH5IBa^t©«S©7fetf $EIBiSt^ 

BUfB^t i7T v Xgg«. 

mzmmfr h ©s*t**ftim-r & tttixoi&t&gtt . 

BulBIBiS® CC;3fc}££ H*;* -tt& fcJbJC B5BE*t13j U >X£ 

biiIB* v X <) > X u > X{i^#*i*](c?S o r a*rr -5 c 
i rfTSBJIS*je^©«Jl6*ffi'rS D S^ffiJRM©^» 

HUlBIBiSS^e)©^^:^^^-^?) C iT'iig !BIB«± 

(c«*s tiyt*a©i6*tt»4i*a ubuib* » ^ > ^* 50 



:f#gg 2002-236253 
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U > X^fgSbg 2 ©,|g«jiSg4M(CW t , 

MIB^*7t^*W^7 7-91 ©ur*l#» 1 11JCIB 
tfi©Si*36^*"C* SCi t -r -5* tf v V 7 -j V 

[If WS 9 3 ] if f»9 2-KIBtt©*tr ~j 5>~7 -j Vm 

flfe©S^^g„ 
[«M©SMi!a:»W] 
[0 00 1 ] 

let v 97 -J ymmRmm ■ ff^gtcng-r 

^4>©-CS>6<, 
[0 00 2 ] 

CD Ftw*^) ilsl?iS©A^2 

ia^^*(c« % jro^s^mf^©^:^^ x^ 

-f X ^4^#:£ Ufc*tIN8SB»H*S«©**36^3fi-C 

«. gB^m#©lSfafS'fb*S4/c2i). SEl>«iSSSiBfii 

U>X©lBSHn»{t3&i^*4iQ:S. JiiBESU— f-'^Si 

or-e©*flBYt3Wi«F3ti'rt>4©tt. ^Ji*fi4 0 0 

n m lig©»^e.^» V — !f T * ^> . 
[0 00 3 ] iC?T, U— !f:5fcS©®ift*fbt>*fi»U 
>X©«P3P^b/& 3 H6ti-C< -5<t. CD^DVDOC 
<!: ^Se*©*^ -f X 1? L-CltfR©fBii* /c&JB££ 
tf^i^fe. tbl^KSiKSCb— tf*i®4ffiggptSt©>Pt 

mt t ^ t*sa-c * fcwir ^ . «t «j lifi^b s n -2. c i 

[ 0 0 0 4 ] ■£© 1 !f3l£jH©afeI>tt5aKfeR© 

^»(c j: Ktiamiyy xt-^ c **±fejR«©wjB'r* 

-«e©^t->xivtif4©^^^ssa!)tcj:€,®ifT 
**ffctt. ^igg^Bx^a^ai'A^o^^o *©/c 

«^C&<&a„ iC^, *t^U>X©^*ggg«. k 
•A/NA 2 (kititmnm. AtiKfi. NAttJffllU 

-^xs^rF^n^i^ ft-?-c. tf© 



19 



[0 00 5] U-1f#M©JS?fcB^b<!:*t^U>X * 

t>*> . % f z r v ^atcfcc^r— ifiwtc«effl s nt 

fe. u— <f*ffl©S«fiffci»!Wu>X©S5BBPaaK: 

fct>TBMiT£ftl,ve<!:ft6 0 io 

[ o o o 6 ] jg(c. u— jr*»©)@ftfi<b4««u>x 
©ittHP«Wbce*s(,>-csMtftr *«(©«««. *f<x 
*>©£»» (awa«i*>i>5) ©w*KifcK:jeH-r-5 
«****©»ffiiRS©saBrc*4. ummvm&mm 
K.x'o^.ammumt. s*«iu>x©hp»©4*«: 

Jt^LT&£^sc£**fc]£>*iTi,>£. ffiot, *t^u 
>X©HJP»*«*S < tt4«:-3tirfi!BWI©J»*»iS© 

gJS**;*: £ < ft 0 , £5e L /et!S?R©!B^£ A: BB£# tfi 

#ft<ft£S*u&s*-s. 

[0007] ^tSttOpfcfw x^ttfc^TB. # 20 

■r -f X 4> J^tttCfcf L X >tc 1 i* 0 6 3 VJftMS: 
/h3 <CTxS/c«)fC. ^©#7*-* x fcSfcSt^ 

^f 5 •< X * <b &SJ1©J?3 ©Sft S C D^> D V D © CT i 

r^fD^f^^KMiT. is]— ©*f-y^r -jVx 
©talis AiBwat* njtBt -r sci a^s* s *nr 1 » * . 

[0 008] 

fi» KjffilE 3 ftfe£flt4R3e»tttt©3Bfl« fcttW *flJ© 30 

U > X*fflflW -5 C «!: * @ ft £ t S. 
[0 00 9] *fc. U — •fXfll©ft£ft££<b. Sa- 

aa^b. «iff«gefi»Kfc©aws«E©ff»©B^(c 

[ooioiifc, u-if*iS©*" K* -j rnm.*?& 

s c 4 1 s w £ -r * . 
[ooinjfc, mmwL<Dm2(omtez>m&.<Dib\n 
msmmvcn brtt$R©ia^s fcttB4i©» u > 

[0012] m«c. jsiftftu— jf*aai*BiP»©*tft* 

0. 0 3^A • f • Z (n \/ (Mi 

[0020] »#E5 Kett©*MJiu>xtt. *hhbsi 
£Uatt©fB»b J: ov * fcBS4fflo» u > xt* o 

T, BUlB*M*3U>XB, ff:7 7X?^^i!l>6M 
3 ti . ^<itl -3©ffi7^^M<t % 3 ti/c*3E U > 50 



(11) 2 0 0 2 - 2 3 6 2 5 3 

20 

U>X*«*.. @KSffi©J53©JSft£«&©#t»ffifB 
»ffi(ffc(c» UTtf *©Ee*fcttW*fc£fT x zmitft^ 

sa^ f » * 7 7 3 c £ * s w £ -r 

s. 

[0013] 

[SBH&JKBt-r4fc«>©*S] ±8EBW*aJStr4fc«> 
ai*Sltt:l3K©««IU>XB. 3^t$RfB^«ft© 
f^*J«fc tf/* )fc»lf£ffl©*M3J U- > XT* -3 T . Hflte 

^r< i 4> 1 o©05##SJcffi£ft 3 tifc*!U>XT* 
T. sl>tt< i*> lo©ffi±(ctft»tt©B*f#jt*»»«3 

[0014] NA^O. 7 ( 1 ) 

[0015] I»*ffl2 tCf3*S©*f^U>XBIS*]R 1 tc 
*Jl >Tfi5B#i#8cfl5 i ft 3 n/c C t ZWtik t ? & . 
[0016] KIB*g©^U>XBf«^^ 1 * 

[0017] 

5. 0SfD/fS65. 0 (2) 
fc/cb, fD:*i ®±{C0fiX3n^. HUfBlHlSf^j*^ 
J: 0 j§ji$B«tttftn3 ti43H8iS*. 
*, , =ni • (b 2 , - hi ! + b. , - hi 4 +b 

a i - hi" + • • •) 

KJ:»)jea3ft3#BilM»r«-rt§£K: (CCT. n 
itt, «TE»iffi±«:?BJSS3tifcH»raiJS-C|6ar4@ 
Vtt<D *> ^«*©BJf*«*W-r *0*r3l&©B*fi>C*. 
h i B:)fctt:fr>6©W3 (mm) , b 2 i . b 4 s . b 

. i . • - B^n^n2;x. 4#c. 6^:. 

•©^MM^^t (@*rffi«»tfel»5) -C*4) . 
fD=l/Z (-2 • n i - b, 4 ) CciOSHSn^ 
S»f1K&©»©^UEIK (mm) 
f : ffl*r><9-4ttSB@R«B6fc,fcSBJf' , «'7-£*£ 
toi±fc*f«JU>X±S©J*.*K8t (mm) 
[0018] li3j<Jl4 KIBtS©>Ft©IU>XBIt^]1 1 ~ 

3©t»-rn*» i Jijcfc^TMfeisisf^jiccfcu-c. ^ i 

B±K^idE3tiA:@*r1ij6tr»S-r4H*f*©5 
©0ilT#fi£4>-?0*T:M£©;Ki&£n i . ^ i B±{cjgfiS 
3tifc@*r«fi©l6»«*M i . * i ffi±tc»iS3tifc 
@*r«JS©«W?WW©*/J^ffl* P i (mm) il. 
U>X^»©JKnSE(**f (mm) iU ffiffljgS^ A 
(mm) tUfcijf. acSC*«A:-rt:t*»«i , r4. 
[0019] 

•Pi 2 ) ) ^0. 70 (3) 
XT* it, ^ft < 4 t> 1 o©ffl±ic$S^«©leI*T«lii 

[002 1] 
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(12) <®m 2 0 0 2 - 2 3 6 2 5 3 

22 

A S 5 0 0 nm (4) 
fcfc'U A : *tf$Bf3^ft^gai^*JJ:OVSfc«fl4 * [0 02 3 ] IS*«7 (Cie«£©^U>X«lt*lB5 $ 

[0 02 2] 6 (CfBiSO^U >Xtt«*3I5 £ [0 02 4] 

5. 0^fD/f^65. 0 (5) 



h i 4 + b 



10 



fc/c U fD:Ii ffi_BtJF^3 ftfc 

j: «3 mm&ffi 3 n & * . 

<J>6 ■ = n i • ( b 2 • • h i 2 +b 

B i " h i " + • • • ) 

Ccj:*)3e»$nS3l£B«M»r«-r*i^Cc (CC-C. n 

1 B. mifsm i ffi±CCJBJ«3*ifc@Jr«jeT«*T4ia 

h i B:)EWl#><b©W3 (mm) , b 2 j , b« s . b 
■ i .'• • ■ te-£ti?ti2#.. 4X. 

fD=l/I (-2 - ni - b, i ) (C«fc <0 5E»3ft&* 

0. 03^A • f • S (n i/(Mi 

[0 02 7 ] N*f9 &CfB*£©*t^U>XB. 7lct*-$RIB 
«8«^ffl»teJ:tf/*;fcBS£flJ©a**l U >Xr* o 
T, B5tB*tf!IU->X«. ^^^^^ fW^e.JKfiJE 
3 *i , 'P U < £ h 1 o©fflj&t#8ffl £ & 3 ft fc#3E U > 

[0 02 8] 

5. OSf D/f S40. 0 (7) 
fc/cU f D : m i ffi±&CffJf£3ft;fc. BufBHSTflljiK 

* bi =ni - (b 2i ■ h i ! +b, i • h i 4 + b 
e i -hi" + • • ■) 

KJ:9S«3*l*3teH^ttCflT*pteK: (CCT\ n 
iB. M%zmiW±lC]{m2titc®lJTffii&X'&$L?2>M 
Vrft<D5 %S^:©mf^:S?rWr-2)IslJT*©lBlST^S5[, 
h i aj£$jlfyh<DM£ (mm) . b 2 i . b« i , b 

6 i , •«*n-etl2^. 4i*C. 6#. ★ 

0. 03^A-f •I(ni/(M 
[0032] it ms 1 2 KIBtS©^ U>X«|f ^ 1 
~ l l (D^-ftiip l ^tctec^rBulBleiJT^jicc*5i^. 
m i H±(c^sn/cii5f*ijS-c^-r-s[iJT7fe©^ % 

^©@«3l«*toajT*©'>C»*n i . m i ffi±JC 40 
Jfi5SStifcHJf«IJS©*t«WE*M i . * i ffi±f£7fM3 
tlfcmrlijiOte^lfflHI©*^ 4 !*? i (mm) il, 
3*BJU>X^3R©J»^Effill*f (mm) tU ^ffligfi 
£A (mm) iWci^f, ;ft*&«Wtrc £ 
i. 

[0 03 3 3 0. 7SNAS0. 85©£*. 
[0034] 0. 03SA-f-£(ni/(M-Pi 

2 ) ) S 0. 7 0 

[0 03 5] 0. 85<NA©£#. 50 



* mr«m<DfHDm}SSm (mm) 

f : /BJf'^-iif/IBEIJfllljiJCiSiajf'^-i*^ 
to-tf tcltfW) V > X£ JSGtffcSffi* (mm) 
[0 02 5 ]Sfc, fg*lB8(CIB*S©>Pt^U>XJ*W^ 

il5 ~7 ©i>Tft*P i ^ccfeii-rBtrfSHWttjStcteii-r 
at i HoiitaiJfi-ca^-rsiijT*©^ %*^©i»f* 

a*fco|5IJf*©^»*n i . 0 i BS©fffinfc£M i , 
fS5fl|ig©f/M%Pi (mm) to, ««JU>X±S 
<D%k&3m*t (mm) £U &ffl&fi£A (mm) £ 

u/c£#. ijca;*i»fc-rc«!:*»fti-r&. 

[0026] 

•Pi 2 ) ) SO. 7 0 (6) 

★ -<D%f&mmmsL <BjTB«»£*>t»5) -c*s> . 

20 f D= 1/2 (-2 • n i • b 2 i ) tCjrO^HSn^ 
0*f«»©*©16ftMiffi(» (mm) 

to* fc» #1 U > X±3fc©jStU*M (mm) 
[0 02 9] m&M 1 0 CClB*£©*t«) U > XttlgJ&S 9 
«cte t » -C B»5#g!I £ & 3 ft C £ £*3f14 £ T £ 
[0 03 0 ] 1 1 tcS^©^l/>X«s»3jSB9 

SfcBl 0{C*Jt»TiriEPST«jSK:*Jl>-C. IiI±K 
nyfcS*TflHS-C«*-r4H«T*© 5 * Wck(D®ffi 

jai*fe-3[ai , f*©'X«*n i . » i siKjgjsssnfc 
H«f «»©«•»»* m i . * i ffi±(cjBiiR3nfcia*far 

JS©ieSIIBPB©«'J^IB*P i (mm) £L. *M2)U>X 
^3fi©«L*BB»*f (mm) tl. ftffli^fi^A (m 
m) iLfctt. ^3C«r»fcfCi*««4-ra. 
[0 0 3 1 ] 



30 



(ni/(M-Pi 



Pi 2 )) SO. 70 (8) 

[003 6] 0. 10SA-f-2 
2 ) ) S 2. 5 0 
SrJBfcT. 

[0 03 7] if«3S 1 3 fClBtS©^U>X«. 3fetf $R 
IBSJittiCESkiiyf/SEfcBll^ffl©** u>xr-& 

fiS3n. ^^«c< ifcnoi*5«ii%3<ifc$iu 
>x-e* or. ^ < £ 4> l ■o©ffl±«c»w«©@*f 4 « 

**>o@«r*©yd»*n i . an ffi±{c»jfss4ifcia*f 

4Ki©tt^K«M i. Si ffiifcffJ^ftfcHSTtfijS© 
ftfBWH©*^tB* P i (mm) £L. ««U>X^» 
©J6fc*M*f (mm) £U. ^ffl^fi^A (mm) £ 



(13) 
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0. 03^A' f - S (ni/(Mi 
[0 0 3 9 ] m^mi 4fcsBiK>^U>X«IM&«l •* 

0. 1 01 A ■ f • I (n i / (Mi 
[0 04 1 ] m^m 1 5 {C5B4S©*f!BJ W > X«I95R« 1 ★ 

0. 20^ A • f • I (n i / (Mi 



[0038] 
•Pi 2 )) 
[0 04 0] 

•Pi 2 )) 
[0 04 2] 



g0. 7 0 



^0. 6 5 
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(9) 



(10) 



P i 2 ) ) ^0. 6 0 



(11) 



[0043] mm i 6 tciB*g©>pt!tau>x«ii^ 1 
3—1 5 0ufh* iraKt>iirMffi* 3 ^®"C*^c 10 

[0 044] ffjfcJB 1 7 KfBig©*^ U>X«. ;}£fSf6 
ie»MM*©ffi»*i J: tf/S fcttW£ffl©*t*l U > Xt* 

;&3 n. 4>& < t h i o©H*5^H 1 1£ 3 n/cijffi u 
>xt-*ot, WH±KK^©ic]ijf«it*^eS3n. a- 

0. 1 0 g A • f • Z (n i / (M i • 

[0 04 6] if im i 8 iciemott® v > x«n§:*:a 1 ♦ 

0. 2 ■ f • I (n i / (Mi • 



Mni. £ i jfi±K^«3tifc@*r1i*©tt»«*M 

£P i (mm) <tU )H«U>X±»©*UiUB»*f 
(mm) il, <£/S#c6£A (mm) iUijf. #5$ 

[0045] 



[0 04 8 ] IS^B 1 9 tCtEtS©>Pt^lx>X«Ii3j?ffl 1 

2. 0g fD/f^30. 0 
fcfc'U f D : m i ffiiKUBlSSflfc. HiEllJrtftigK: 



Pi 2 ) ) £3. 
[0 04 7] 

P i 2 ) ) g2. 
[0049] 



0 0 



5 0 



(11') 



(12-) 



) 



<b, 



hi ! +b 4 i • h i 4 + b, 



h i 



• ) 



JB6©5^«^:©0»f*Jl*^"r4ll»f3e©ll*f^». 30 
h i &*:7fcf4#>6©ig3 (mm) . b 2 i , b< i , b 
e i . • • • {i-etl-eti2^. 4;X. 6^. • • -<D% 

fD=l/Z (-2 - ni - b, , ) {C<fc 0 3£iS3ft-2>* 

0. 3 5<(X 1 -X2)-(N- 1)/(NA 



(13' 

5KB*rfWt©*©flUSre(lt (mm) 
*>-&fc*f*U>X^©MMaei* (mm) 

[0050] ti*^2 o icmm<DM^}^>xitimm 1 

7—1 9©<,>-r*l*> 1 ffl«l:tel>TWffi;!>5#SSffi<!:&3ft 

[0 05 1 ] f»3}<^2 1 KiEiE©*M&U>X»Sfi5jS! 1 
~2 0©l»-rn^ 1 JICc&UTMEa^fSRMi&S^ 

[0 05 2] 



f)<0. 55 



(14') 



fcfcU XI : *#Ccgi£r^j!gfflJ©ffi©ll*tcS-r-2> 

w^[fi]©M (mm) -c. tismy-mzmmtLxffigm 

X 2 : *«K:aar3l£((WgH»«MtM©ffi©lH.*«c»-r 

•Soffit, W#J&«JIi2 (±ENA©v-i?^jUjte|R3&J 



★«K«aM*M©m4©*»l*I^©a (mm) T\ ±E» 
¥ffi?rS*ii 0T*««IBIWifl!©#lfiJ«:aH4*B^* 
IE. *W©*I^K#J4*B^*©i-r*. 

N : BfflE^U>X©ffiffl^StctJW^W-^ 
40 f : auf B*hK9 U > X©£2fc©gu£ffilB (mm) 

[0 05 3] ti*S2 2tCfB«£©>pmiU>Xlifi5}cJS2 

[0054] 



A*t-r-5^t»ffiiei^^(*ffliJ©ffi±©{4g) «:*jW4*t»* 

0. 3 9<(X 1 -X2)-(N- 1 )/(NA- f )<0. 52 (15* ) 

[0 05 5 ] 3CC8B«©Stih»U>>CB*fl»RgE *>Xt?*ot, ^tt< i *> 1 o©B±{C|fi»tt©l3Jf1« 

«w»©ia»*jj:c;/*)fcti?i4ffl©*fi»u>x-r?*r> j&w&issti. ;xs*»fc-s-c£<fc«F«4-rs. 

T. fflEtttt U >X5J. Mffi##EKffi<i tt 3 h/cflU* [0 05 6] 

0. 7 5<NA<0. 9 5 (16') 
0. 39<(X1-X2)-(N-1 )/(NA • f )<0. 5 2 (17') 



(14) 
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£ (mm) JbJe«¥M*»*iLr3ttff*RffifiW«# 

*l»g«JS2i <±ENA©-v-*P^jb36iB3&s 
A#*-T4*t»«^k«l*«!l©ffi±©fl[«) fc*J»4*tll* 

2. 0 £ f D/f ^65. 0 
tctcL, f D : » i W±tcBf&Ztitc, HfrBB@*f«JfiCC 



(b: 



• h 



+ b 4 



h i 



20 



ftm 2002-236253 
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**SBflW#ffJ©ffli©**t*[^©^ (mm) V, JbffiS 

f : mZttfal'>Z<D&m<DM&jmm (mm) 

[0 0 5 7 ] IB*3B2 4CCl2t8©*M»U>Xtti»3jt52 

[0058] 

(18*) 

(mm) 

[0059] m^mz b(,cnm<DMmi>^zmmm2 

3*/ctt2 4CC*JlirBufBmf«jSCC*jCiT. HI i S± 

fciJriOttff»*M i . » i n±CcjeJ5S3hft:H*ffll 
©tt«raiB<D«/J\«[* P i (mm) £U 
»©^ffi«*f (mm) £U <£fflfefi£A (mm) 

[0 0 6 0 ] 



= n i 

6 i • h i 6 + • • • > 

CCiOffiftSti-SjeBUBBft^-rtl^CC (CCt?, n 
itt, WE»iffi±K:JBJ5S3nfcllJf«Ji'ri6Sr4ia 

h i «3t|(|^t>(DiSS (mm) , b 2 i , b 4 i , b 
« * . • • • 2^. 4^, 6^ • • 

B^H»«MK (H»flf«»ifcl^) , 
fD=l/I (-2-ni - b a i ) tCJ; 9 
HSratt©*©J6ft*E«l (mm) * 

0. 03^A-f - I(ni/(Mi-Pi 2 ))^3. 00 (19* ) 
[0 06 1 ] m^mZ 6KlI2*S<D3*ftU>X«a!*]®2 ★-2 50C^^l^CC4oC^rMfH>tt^U>XCDfeiK^ 
3-2 5 0Cim^ 13BCC*jCi-CMffi±5C*i^«;©|glSr ^^l/ctC£^iit^ 0 
ABSCISS tifcC [0 0 6 3 ] 

[0062] mmm2 1 ^tmsonmv^xmtm^ 1 ★ 

I Af B * N A 2 1^0. 25/im (12) 
tctcb, Af B : 8JIB*?g<Da[S*i+ 1 nm^ftLfci <r~2 7©l^n*> 1 ^tCfcC>T^*«fcTC 
8<D. J*au>X©l»gttI©^fc (urn) 30 <b-T£ 0 

[0 06 4] 18*52 8 CClB|g<D*M»U>X6iai^ l<r [0 0 6 5 ] 

-2 0 0^b 4i *hi m a * 4 / ( A * f • NA 4 ) ^ — 5 (13) 



tctcL, 

b 4 i :^iffii»^n/c, WIE@Jr«J6ecJ:?)a 

<K i = n i • (b 2 i * h i 2 +b« i - hi 4 + b 
. i * h i e + • • • ) KJ:gffia3n4#»i!W»'r 

*iT»£K: (CCr. nilt miBffl i B_hKJfJj&i*n 

-rS@JT*©|5I*f^», h i «*tt^e>©liS3 (m #40 

0.4^1 (Ph/P f ) - 2 

PflPg (mm) 

<D^i2*a0f3eG>«flBiinttcD 1 /2<DBBPacc*fws 

HSt^KIIB (mm) 

[0068] imm 3 o ttcnzmozim u > xmi^i 1 

-2 9<ZX>-r*i*> 1 3RCC*5tiTBiriB5feiS©iKS3&s+ 1 0 



♦ m) 



.b2i.b4i.bei,** - tt**v€-Jh2 
6^ <Dt^S^M^^ (m« 

hi mB , :^i ffi©WS!lS©*^:iaS (mm) 
[0 06 6 ] fiS*B2 9 Klie«<D*t«JU>X«i»*Ji 1 

if -So 

[0 06 7 ] 
1^25. 0 
£ASA (urn) 

[0 06 9] 

I ASA 1^1.5 (15) 
[0 0 7 0 ] 1 tclBtS(DJ*B5U>X6i!ll*5 1 

-3 0<Dl*irtitp 1 5^cfeC^[pUfi 1 U>Xi L/TCDEHFr 



( 14) 
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- 1 <ACA/AS A<0 

AC A 
m) 

ASA 



20 



(mm ) 

t ^ 0 . 6 mm 

[0 0 74] 

A ^ 5 0 0 n m 

MS 

a : *iH(D«fi 

[0 0 7 5 ] tmms 3 CCBE«©*t»U>X6iiB3Kll 1 

- 3 2 co c > -r n *p i jb cc *j i > r hu SEigjf » JSr^^-r 4 

[0 0 7 6 ] 19*31 3 4 tCiEiRG>*M» U>X^ff3Rli 1 

I 

SA1 : JR^|i88St**>x;l/^^* (Zernike) (D^I^C 
JUIH 0 tc <b * CD 3 ^(OmSttXMOL^ 
SA2 : lR^M»«r^x^-4r (Zernike) (D^^C 

[oo8i] f»#3B3 8 ccie*8<Dai**^*«. #as 

[0 0 8 2 ] S»*3B3 9«CSE4R<Diljfe*^*63:fii*S3 
8 tctetir8iriE|gl*T«S«H5ilE*fft u>XtMf^feA 

I Af B • NA 2 I £ 0. 
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* * [ 0 0 7 1 ] 

(20' ) 

* [0072] «#jh3 2 t t cnm<Dtt t fai>y?;im#m 1 

E [0073] 



(16) 



(17) 

★ 3IM>5^ n^0^*CD0^fi^ffecD^Tti(D^© 
[0 0 7 7 ] »3Ra3 5«:iEtt©*WJU>X{il||«3a 1 

-3 4(Z)i^n^i aitcfcc^TiafflK/k^o. s%&l 

[ 0 0 7 8 ] «3|cfl 3 6 KfE«<D*t!» U > XWISScB 1 
-3 S<Dl>*?titif>l 3BK*jC^TffiflaSEfi«JaT/S3^3 
m m tc*i W S rtSBaa*^ 8 5 % «±T* £ t**4*P h & 

[ 0 0 7 9 ] lf*3H3 7 6ClE*8©*M»l/>Xtai»*3H 1 
— 3 6CDC^n^l 31{cteC^HUfE*f^U>X©»ffljR 

3^C<30»ffiJR^JSE»*SA 1, 5^ 
V9^<0«ffiiRilJS»Offl*SA2iLfci*. ^* 

[0 0 8 0 ] 

SA1/SA2 I >1. 0 (18) 

[0 0 8 3 ] »3KB4 0 tc!Bi6oai*3fe^«iB*li3 

8 * tctt 3 9 tcfeiiriuia^ ^7'y>^u> x»sfrtss* 

[0 0 84] fg*]S4 1 «cStR©»6*^*tJW3j»14 
0 tCfcC^TSulE* v -7V > y U>Xtiffl*fWCCT 

[0 0 8 5 ] «*]H4 2CCiE*S©ai3l&*^WIS*Ji4 

»Btt©H*T»Jfi* *#3E u >xr « s c t 

[0 0 8 6 ] »3}8S4 36CSE*S©***^«S»*313 
8^4 2©^1*tl^ I ^CC^5C^Tm(fE^ 7 7*y >^U> 

[0 08 7 ] 

2 5 wm (19) 



30 



40 



/c/cl, Af B : BMia*iH©ifc6#+ 1 nmfftl/ci 
*<O^J6aE»<D*6^fil[BO»t ( ju m) 
[0 0 8 8] «3j3I4 4 CCEtS©«36*^*Bai*ffl 3 ♦ 
NA^O. 6 5 



♦ 8 - 4 3 <Di,>-rti& i mic^x y&zzmfc-? c £ *«f 

[0 0 8 9 ] 

(20) 



(16) 
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[0090] 

t ^ 0. 6mm 

[0 09 1 3 

A £ 5 0 0 n m 

fc/cu na : mtmmmmazmio^/itcim 

A : %M<D&& 

[0092] smmA 5 {c^M<om%%^mtm^.m3 

8 ~ 4 4 ©i^ma* l mfcte^xm?MVxWm.-e¥t%ir io 
3 n #@fr^#te©l> lfn©:*§&©lHl^:ftfi<fc 0 & A 

?Z>CtifiX%Z>Ct*:ftWLf$Z>. CCX. nttO. 

[0093] m^m4 6 K:IB*S©«^^»W*^3 
8~4 5CDii-rn*> i micis^xmasa^i^^xm^ 

i -r -5 . 20 

[0 094] li^4 7 6ClBS8©ft^*^«iS^3 
8 - 4 6 © t^Ttlfr 1 S&C tet, > "t ituf E# y V' <) > 

x«. #$4:^ fc?Sor^£-r attt?. Buia«©ffe 
s«fi©«fei>asaKiK:ieH Lti3ttfs©M?ffi-c 

[0 09 5] If ^54 8 ^IBfc©»^^«M^ffl3 
8~4 6®l,»ftl* 1 31iC*J^THUlE^U>X«^ 
< t h 1 &<D75X*-? ftm&ibBf&$tltcl'l>'X% 

ffi-C* D -5. if MiRM©^£&£liIE-5r SCi^iit 
4. 

[0 09 6] li^4 9 (cieig©ai^*^«li^3 
8 ~ 4 6 ©Htn* 1 JgCC*st,»T fufE* -j V V > > 

x« . o r^*rr ict t-huI e^t«$giBS5 

&<*©3§Hjigig©/i s <D'dk'j?tj:mmtmm uxmitt^ 
s©**^-? £d zmwwMombzmiE? z> c t * 

[0 097] 5 0 tClBtS©*7fe*^S3:W*^3 

8~4 9©Ci-f*l.* l^iCiJl=>TBtilE* y7*';>^U> 40 

x«, jti^iciSoT^tsciT, mttmcom 

«W*©j898»R©J»3 ©8fcl>ftSE«i© 5 fc'Pa < <fc & 2 
[0 09 8 ] 91^95 1 {CB»©HU6je^*BIB*313 

8 ~ 5 o ©i^-ma* i sccfc^-cmriB^*^©^® 
>xi©r^Pi ; £itftn3'a'5 < fc'5ic^;«i^{c?s->r^ so 
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(2 1) 
(22) 

it B. mflE* -^'J >^U>X«. HeBnJKgrti^Sjf 
ZwilclkLX. «rB^U>X£©raH*«*J>3ttS«fc 
5tc*tt*iai{c?&r>rs«-r* c £-cJfcjfe}fc£3i©&* 
D •S^ffiJRMO^tij^ffliE-r S c £ ^Rii T 

[0 09 9] ifS5 2 CCfEtSO^pt^ttW^WS 

8~ 5 i ©i^-rn^ i mitte^xmnzitiBmmmfo 

«. 0-©#JRAWiIifl JtcjSIBStii^flt WIBfiM £#£ 

#rsj cc?a o r s t £ -c , _hieat&cDiBI*a -^©ti 
IR©IEIS*sJ:OVS/c«S*©/cto(c-7 * 

^-OB5IE*y^';>^U>X^#^^^§1± 
5ciT. f9SB**A«li*6SfiM8S^W*'r©aiB 
»R©WS©at»fcj:-3-C^tiaEHiHSS©X«i*1iBiE 

-rs c ££*$«*£ -r-s. 

[0100] fSjfcJB 5 3 tClEi£©^b- ? £» 7* y'm& 

flMBiaa«E*«c*fr S«f«©ESto J: tf/S fcttW£«r 

fjlEIEISffi^e»©JS*f^; i 5:^m-rS/cis?)©S:7t 
i . BUiaiEJiMCC 3 Z> tc& ic W&MVi 

•?yv>>/ls> ZteftMJjfa KifQ -y x w&-f z c t x m 

ra6***»©***B-c4 o z>m&im<Dms)*miE 

m±.K.m%^tifc^m.<DmMkm^m.^ l mux v y~ <) 

ismitft^m&m&m 3 8-5 2 ©t>-rn*i 1 iitciats 
omitft^mx h *> c t 1 1 i> = 

[0101] f-g3fcgf5 4{CIEiS©> ^fci^/SfcB 
iH&©fai§^®. isJrOVSfctS, ^fe^fc^/^AifJ 
@j^©W^^g«, f»*]B 5 3 ictmoft Mf9Tvf 

[0102] lf*]15 5CClEtg©*f^|U>X«. ?&B© 

»«i*©SH^»«^/(- U-Clt$gie^ffi±tC«*$ i*S*f 
^U>X£?:^ > a?S©S®©3ttffRIE^»^L 

xm®.<Dimte&v/&icu&^i)^mtmmi%m<D 

mssm U>X«. < i t 1 9(c|g«4K©gl9riS«: 

W L/ . 'Pft < £ 1 ffi*^Wffi©^3E U > XT'* K) . fi 
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i&mme>mm<DmimmM#<D *> % . ffif:© 2 o©:# 
mk%mmw<Dwmwr>m.%* ti, 1 2 < 1 1 ^ t 

2) iL. msmW&OWZ t l^WrsftttSRfBWi 
**#fc>tf L TW*©S® * fc«S£*ff5 R©iftg* A 
lib, mfgBi§WS*©JS;* t 2 «W-r«^flNHfiB»IK 

(A KA2) £U ftgA KD^mCCiO. 3§BJS« 
Off S t 1 ®3l£m«8BfiW«(*K:8Ee*A:«ll**tf 5© 
CC^vSa0fffi©fWBIBBP**NA 1 £ L. 

jRtc.tg. @bjs^©ji$ 1 2©?ttt$Riaisj®<*ccia^ 10 

£/t«S££tT 9 ©K.i»&BKe©«HWIBP»* N A 2 

(NAUNA2) £Lfc££. (yfe>ft^U>XK. & 
SA 1 tmW&R<OB2 t 1 i^ffliJSP^NA 1 £©*§ 
*-^t>#K*tL-r. -e©^ffiJtX^*50 . 0 7 A 1 r m s * 

0.5^ (f/vd) 
fc/cU f D : §1 i I±iCM2hfc, MiBliHJrfitigK: 



i 



(b: 



hi 2 +b 4 



h i 4 + b 



n 

. . • h i 6 + • • • ) 

flfft©^ %ft^©ll»r*a«:W"r*iaJT*©H»ryc«. 

h i itKfflii>lb<D'M£ (mm) . b 2 , . b 4 i . b 

a , . • • • w-en-e<a2^. 4#, 6#. • • •©* 
mmmmmm (@srii«»it>i»5) -e&s) . 

fD=l/I (-2-ni - b, , ) (c«fc O^gggftS 
S*Tfft£©*©*ib£Eflt (mm) * 
I A f B i - (NA i ) 2 1^0 



(17) #13 2 0 0 2 - 2 3 6 2 5 3 
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* fctTtcfc £ J: -5 KSyfer £ . A»ojftfi A 2 £ 39J£«© 
ffS t 2 £«mJMn»NA2£©ffl#£to-ttK:*tl-T. 

*©&ffijR^ 0. 07A2rms feTBtfc -5 «fc 5 {cH 

[0103] 

N A ISO. 7 (23) 
fcft: 0 . NA 1 : iufBi&fi© 5 £3Stt£M©%gCCj: K) 
»S£tE©ff S ©>h S t >« 5 ©*t»«ffifi8«#K:i^te 
<fctf /* fc«W£«tT 5 ©K£*aBf5£©«MHP* 
[0104] 3&3j»l 5 6 CCfEig©*^ U >XWIj|;j?J® 5 

[0105] 5&^5 7K5BiS©^U>Xtt5&#]B5 

[0106] 

f 1 0. 0 (24) 

fo#fc*M3jU>X:£3fc©A ncfcW4^£-£ffilBi (mm) 
yd : >?t^U>X©t^©d^©T^^®! 
[0107] IMS® 5 8tClBt8©*t©b>X«IS*JH5 
20 7{C*J(,»r^C«:»Sfc-rc<!:4«FlSi<!:-r4. 
[0108] 

i>d^5 5. 0 (2 5) 

[0109] Ifjj?ffl5 9(Cia*S©M*IU>X«i5!*95 
7 * fc{* 5 8 fC*il,>T BUIE*f^ U >X©feiR^^ i & 

[0110] 

2 5 wm ( i = 1 *5j:d t 2) (2 6 



fcKL, A f B i 

m^bL/t<b*©, 

m) 



) 

iiiilBifcgA i ©3tag©?gfi*s+ In 30* [ 0 1 1 1 ] 0 &ciBtj<©*MSjU>Xttlji3jaH5 

*t^u>x©^*{4g©^fb ( w 5 * tcitb Gtrcte^x-j&z&mtc-rc tzwmt-rz. 

* [0112] 
-25. 0^b 2 , /AUO. 0 (27 

) 



fc/cL, A 1 : iiulB?fcg©5%. 3Q$fiffliJ©?fcg (m 
m) 

b 2 , : m i®±CC^fiX3tifc. l«tBlHl#T+#^Cj:Oa 

<K i = n i • (b 2 i - h i 2 + b « , • h i 4 + b 
6 i • h i 8 + • • • ) 40 
CCJ: 95e«3ftS#Hi«B»'C3l-r»£© 2 *©*BSg 
Miifc^ (CC-C. nit*. W8S»ilffi±K:jgRS3*ifc 
B*t«»-C 2fe£"t £ lift ft© 5 * ©*©[Hl*T7£fi * mt 
SS»f*©H*r*«E. hi «##*»&©*;* (mm) . 
b 2 , . b 4 i . b 0 , . • • • tt-5-*v?*l2;K. 4 

6^. • • ■ <D%wmmmmL {m^mmLL^ 

5) . 

[0113] WM6 1 &tfBiK©*M?5b>X«. #?g© 
«MI(*©aw»«*^' 0"CflMaSB»Ii±K*363 50 



129U->X£. t^©«*©#1IHIHB88flac*t 
Or «Ni©ffi»*i J: tf/i fcttW£*rejfl&tcia»lf£fli 

r, mrfE*tUu>X&*. < £ l fficc^tt©lslfif 
KfL, *J>& < £ 1 S^^®©^3E U >XT* 
0. HulBffl^!©@S©fttf«fB^f*©^^. fiE^©2 
rxo*|»«g^MMt©jai8aS©ff3* t 1 . t 2 ( t 

1 £ t 2 ) £0, BUiBSHJ»«©J¥3 t 1 £#r&7fctf 
$8gBi3««&K:*t 0T««©IB^3S tcim&Z'lf *> HS©« 
S?:A 1 £ 0. ffiflBaBja«©fl$ t 2*W-TS36»« 

iBeMtt* ten l -cmn<Dsm $ tc ims-zn *) mcomBc 

(A 1 < A 2 ) £b. i^gA l©ft^CC<tO. j§ 

wmmoms t i©fttt$giB^^{*iciBsasfc«if*?: 

tf ^Ctc^JScBHEOWfflJHPKiN A 1 £ U «SA 

2 ©Tt^tC J; 0 . asjSS©if 3 t 2 ©ftt»$RfB^{* 
CCfBliS /cSJB^^tf 5 ©{c£.S!&3fS©«ffl!iraPIStS: 



(2 8) * 
5 ^ ( f/v d) 
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N A 2 (NAUNA2) £Ltct$, b > X 

ilfeRA 1 i®B^S«CD^3 t 1 ifcfflJHORNA 1 
£©ffl^fc>#te*fUT, *<Z>«ffiiKil* s 0 . 07A1 

S«<DJS3 t 2 ifcfflJiaCHRN A 2 £©*B#^;fot«c5tf 
IT. *<D«ffiiK^a*0. 0 7 A 2 r m s J«TCC & -5 J; 

[0114] 
A 1 ^5 0 0 nm 

0. 

/c/a, f D : Kfi ffiiteT&KSftfc, 

<J>hi=ni* (ba i - hi 2 + b* i * h i 4 + b 
B i * h i 6 + • • • ) 

cc<toffiasn**i»^B8»"r*-r»-&K: (ccx\ n 

h i «7tfi^?>CD^5 (mm) , b 2 s . b 4 8 . b 

v d > 5 5. 0 

[0120] m^ms 5^IS»cr>*M»U>XKIS5jcB6 
3 * ft: 6* 6 4 CC*yl» T huBE*M» U >X©fei|m^5££* 
I A f B i • (NA i ) 2 1^0 
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* /c/cu a i : mmwmwxDmz t 1 ^w-r^^ttfg 

[0115] M*316 2tClB*6©*f^U>XttS»*a6 
ICC *j i ^ T Mffi *s|f Stffi &&C<h£#Ii<b-r& 0 
[0116] »*3S6 3CCBBttOS*Wl/>Xti»*ffl6 

[0117] 



• fD^lO. 0 (2 9) 

fD=l/Z(-2-ni-b 2i ) K 0 3 ft & 
0»«a<D*OiB*ffilll (mm) 

t>i*tc*t%9l>>Z±m<D* ltC*5W4Ji*!El!t (mm) 
vd : *f«!U>X©tt*4(Ddia<Dr 

[0118] %mme A^sm<osmu>^an^me 

[0 1 19] 

(30) 

[0121] 
2 5 Mm ( i - 1*5J:V2) (3 1 



/c/cl, A f B i : 
m) 



) 

WfffifcgA i (D36«OiKS* s + 1 n 
*M» b > X© »<D^{ t ( u 



* [0122] »*B6 6CciB*S©*hftl^>XJiS9*B6 

i */c«6 2^Mir^sc*«fc-rci*wa<t-r5o 

* [0123] 



2 5. 0 ^ b 2 i /A 1^0. 0 



(3 2 



) 



tctcL, a i ifrfB^scD^^, mm&m<Dms: (m 

m) 

b 2 i : »iffi±CCJBJsJE3tifti. fJf B@*f«JgtC J: 0 3 

<t> fc s = n i • (b 2i 'hi 2 +b 4 , - hi 4 + b 
. . • h i 6 + • * • ) 

cc J: o 5 ft ^ttHHSrrS-rtB^© 2 3c©56BH 
Httffitt ( c c r\ n i « % Miam i ffl±ec»j«snft: 

*H*?*©ia*r^a». h ifcfc*H*6©lBS (mm) , 
b 2 s , b 4 i , b B a , • • *^ft^ft2^ 4 

5) . 

[0124] 91*56 70CiB»©>tf&U>Xtt, ifegcD 

Lxmm<Dm%te£v/g?ctm&&^mtemm^m 
(oit vv#t v y'^mc&m s ft 4»w u > xrs> o 

0. 5^ (f/vd) • 



0, fulBa^CDa^COTfetffRIB^ft©^^, ffi»D2 

oo«wigaHaiflMoaMas<D«3* ti, 1 2 < t 1 
^ t 2 ) maaqssfiojps 1 1 **-rs#» n 
imm»ic*t v xmn<D$m$t Mm^n 5 m<om& 
^Aiii, msmwR<om^ 1 2 *wt**««e 

SffltWcJ* L/ X tS$R<£> f Eli ^ /c fti ^ t f ^ P^CD&S^: 
A2 (A 1 < A 2 ) iU ^SA 1©^CCJ:0, jSW 

sscD/f 3 1 1 <Ditmmmmmam^Mm^n 

40 <W6*CCj:i3. t 2cD*«#BfBJ5^«CC 

A2 (NAUNA2) ib/cit, fufB^U^X 

&fiA i tmwm$i<DBz 1 1 imfflijean^NA 1 

t©«l^to1*iC*fUT, ^(DMiKi^O. 07A1 
rms«TtcttSJ:9«:«*'C#. «gA2iM 
SSO/¥3 t 2 i«ffllHP»N A 2 iOffl*^t>-ttK:5* 
IT, *<DiftffiiR^*S0. 0 7 A 2 rmsJaTK&SJ: 

[0125] 
fD^lO. 0 (3 3) 



(19) 
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tctcL. f D : m i mUcBf&Ztitc, flffBB@*r«JSCC 

<K i = n i • (b 2 s -hi 2 +tu ■ • h i 4 +b 
. , • h i e + • • • ) 

t<cj:V7£m2ftZMmmm-em~?m^c (ccx. n 

h i (mm) , b 2 * , b* i . b 

a i , • • -«-€-n-en2^ 4^ 6^ * * 

fD=l/X(-2*ni*b 2i ) K:J;0SS3n& 
WVTfflk<D&<Dl&*Mm (mm) * 
I A f B i • (NA i ) 2 |£0. 

) 



MtE^fiA i <oytm<om&&+ l n 



/c/cl, Af B i 
m) 

[0130] 11*^7 OCClB*©*f«BJU>X6iiB3R^5 
5 — 6 9<DlvTft3&> 1 ^CC*5l>TiiufBjftKA 2 CMfcjg* 

WEawissoiss t 2*wrs*t»«ffi»a#«:»o^2o 
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fotf/c#ftU>X£S<DA ltCfcW4ji^lE«t (mm) 
[0126] fi*^6 8tci3i8©3Ft4»U>X63:!S*]B6 
[0127] 

vd ^5 5. 0 (34) 
[0128] IS;JBg6 9tClBt8©*«»U>X«gB*S6 

7 * tc\t 6 8 tc*sc*r BuiB*^ u ^xoeiR^s^cs;* 

[0129] 
2 5 //m ( i = 1 *5<fcO*2 ) (3 5 
^ rfufBN A 1 rtTSffiiRM^ 0 . 0 7 A 2 «±©tfc«r* 
[0131] fi*JM7 1 {ClB«0OJ*B9U>XttgS*3S5 

[0132] 



0. 4^ I (Ph/P f ) -2 I £ 1 0. 0 



(36) 



/c/c'U P f : t 1 ©*flHBSB»«*Cc 

A 1 CCbtt£@#ffi&iaRS (mm) 
P h : N A 1 <D 1 / 2 CDIBP»[CC*JW 401lf tt«mH 
(mm) 

[0133] ISatB7 2CClBt8<0*M»U>X«IS*^5* 
t 1 ^ 0. 6mm 

[0136] 



★ 5-71 (D^-ftltP 1 m^C^Xy'^^^ y 6 
[0134] l**3S7 3 CClBiSO^U>X«li*Xi5 

5-7 i o^nfr lmttcte^x^zmtc^c 



(37) 



[0135] 



[0137] 



[0138] 



[0139] 



[0140] 



t 2 > 0. 6mm 



A 1 ^5 0 Onm 



6 0 0 nm^A 2 ^8 0 0 nm 



NAUO. 7 



NA2 ^0. 6 5 
[0141] 18*317 4tClBiS©S*WU>XttW«3l5 
5 — 7 3<Dt^-r*l3&>13KCC*$tiTiaftI!R***5 0. 5% 

[0142] n&mi 5tCgBtt©*M»U>X«fl|*S5 
5-7 4©Ufhfr 1 acc*jl^rttffl*fi««-CBt33W 
3mm«c*J»Srt»aiB*S8 5K«±r*4W***>& 

[0143] fi*3S7 6tclBi8©3*BU>Xtt»*^5 
5-75 1 ^C^TiiyfB^f U >X<D*£ffi 

jRg<D9fc, 3yc©»ffiJRHtt»*SAl, 5 2c. 7* 
acf9^(D»ffliR||JSS»©fP4SA2iUfc<b* i 



(38) 



(3 9) 



(4 0) 



(4 1 ) 



(42) 



40 



[0 144] 

I S A 1/SA2 I > 1 
/c/cU SA 1 : JR; 



0 



50 



(63) 

ryxJb—tr (Zemike) <D 

S A 2 : iR^Mtfc&y^U-'Sr ( Zemike) (D^^lSCtC 
MF^ LtctZ<D5 ^©»njRMfiS»i 7 *©»ffii|jaiJ6R 

[0145] m^mi 7 tciBi8<?>ai*3i£^*tt. ass® 
*^>LS*^^y>yu>Xi, co*?^ , j>yu> 



C20) 



37 



IM^t*ot. BUlB^^^K^* < <t 4> 1 m 

Idfa&iRcDMiftffi&Z^L, ffgBSlHC#l&&#t;g© ; 5 

ffit© 2 -3©$fi>& Al, A 2 ( A 1 < A 2 ) <!: 
U S!)IBffl^!©S!ffl©*tt?Rie^f*CD^^. ffi§:©2 
o©^c1t$gia^(*CD^«*cD«S^ t 1 . t 2 < t 
Ut2) £1. &SA 1 ©tBKK: J: 9 . j§BJStg©JS 

w*WTjg.<Dm®mnWi*N a i <t u ifcgA 2©^tc io 

£9. SBJS«©JP3 t 2©^;t»fglBli^{clB^3:!fc 

«s^5rtf 5<D<,c&mrj;mm<D®.Bmn$iz n a 2 ( n 

A1^NA2) iLfct*. mjtBlfcfefc^lfiB. ifcgA 

1 tmmmm<Dm$ t 1 i^fijggo^NA 1 t<D®.&-£ 

t>i±lC*iL-C. -€-©i^HJRM*5 0 . 07 A 1 rmsWT 

1 2 tmrnmnmN a 2 i©^^-!*^ l-c. ^-© 

!&ffiJim#0. 0 7 A 2 r m sl^TiCtjii, J; ^Cc^r 

friB*>7-y>^u>x«*tt^rrfi]tc?Sor^^- 
£ c <t Huta***^^©s*^®r-^ d £ £fcffiJK^© 20 

[0146] ff*3H7 8 fClBiS©^*^^«li5)?l®7 
7(cfcl^-CHUfBiggA 2©3lcS ; &B?rlBigBJSS©Jf $ t * 
I A f B i • (NA i ) 2 1^0. 

) 

fc/cU A f B i : b512$?S A i ©3fcjg©i£fi# + 1 n 
mSM b L tc t * &im<DM .£t£g©^t (Mm) 
[0153] lf^8 4iClB«£©»^^«li^7 

7—8 3©i>-m#> 1 3S«:teiiT^?r«fc-rc <t£# 

StitS. 30 
[0 15 4] 

tlSO. 6mm (4 5) 

[0 15 5] 

t2^0. 6mm (46) 
[0 15 6] 

A 1 S 5 0 0 nm (47) 
[0157] 

6 0 0 nm^ A 2^8 0 0 nm (48) 
[0158] 

NA 1 i 0. 6 5 (4 9) 40 

[0159] 

NA2^0. 6 5 (5 0) 

[0160] Ifcfc® 8 5KI3tS©ai3t^^«li^7 

7-84 ©i^-ma* i aoctjc^-CBiriB^ u >xbisjj<: 
15 5-7 6<Di,^tifrimicniM<DttMu>X-e$>z> 

[0 l 6 l ] lf*J18 6{ClB«g©^^^«li*S7 

7 - 8 5 ©i>-ma> i ^cfo-i^r buIb* ? i> > v u > 

XB. H?fBSHja«©J13 **g& Sffigfc^tft4RSB»«K 
t*KttOT**i**i©j^^©/»3<cj£tri9ffi*ra 50 
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* 2*#r**«*s»«H*«:*tO'rffirgaNA irtr*B 

IRM * 5 0 . 0 7 A 2 «±©ttMT ^ttSCi 

[0147] l#*^7 9 CCffltS©Jfe3B65*3fittai#JB7 
7 S fctt 7 8 {Ctel»rKriEll*r«|jitiS*» U >XTJ64 

[0148] gj}#9i8 0 KgE«©*j6**3fi«»*3B7 

7~7 9©i>-rn*> i ^ic*5C>rfSfiB*i' :7y >yu> 

[0149] fjW8I8 1 {ClB48©ai*^iK«ii*S8 

o tc *$<, > r b-iib* vwistfvi; xmw$mcT -j 
xt^m^otc i » 2Wf*^c 

[0150] 30301 8 2 CCfBiS©SI^;^^«IS*ra8 

(*»tt©@*f«ifi«r wr*#3E u >xr* sci inn 
trz. 

[0151] lf*«8 3{cgB*S©«*3fe^*Oai*B7 

7 - 8 2 ©t »-rn*> 1 IS(C*5<^T frsB* y 7' >; > > 
X <t MgB^^ U > X £ ©-&fi£^©fejR^3&s^SC«: l/cf 

[0 15 2] 
2 5 Mm ( i = 1 fcj;c>*2 ) (4 4 

U > X(c A»f &#*©»»«***. 5 C i T 
4. 

[0162] IS3}c^8 7 tCieK©«3fc*1t*Bgll*]S7 

7-86 ©i^-rtia* i iKiii,>r itfia* y^'^yu^ 
xb. *ffcefiftuc»or^-r*cfc. iiu!B7fciS©f& 
fiiftsofjbOitcSdbtcjaH LrjftHae^»©a*^ffir 
^ g £i$MxM©aiii£?iiE-r sci ««« tt*. 

[0163] 103898 8 KiBK©JIIJfe}e**Ja9«317 

7-86 ©l*-riT.A> 1 ^(CfcCi-rmffB^ U >X»iJ>& 

firsci-c, fiaftS6{bccitaHOr«jUI6^3fi©s* 
^ffiri o 4^ffij|x^©^Ki*?iiE-r set £!t$® <t -r 
4„ 

[0164] 9 {ClSK©«3e3e*»OHI*17 

7-8 6©c^-rn*M ^{c*5i^Ttfria*y ^'j>yu> 

XB. **IO&l^(c»r>r*®r4Cit?. HfSEJtffSHSB 

^<*©jgB^affi©ii § ©gtefftStttqEaH itt** 
^»©s*¥ib-c* 0 4^ffiJixn©^»^iiiE-r act 

[0165] n^e9 o K.wm<om^t%^mn%^mi 
7-89 ©t,^-rn*> i ^{c*sc>r mat) yy<j>^\^> 

XB. #(*#faK»oTSE*-r*C&t?. HtflB^aSi©^ 

s«fi©afct>o:gaft. asa^^t. scmiB^w^RiBis 
«M*©aws«©*3 ©aw>aca«i© 5 S4> & < «t 2 



(21) 
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£ C -5.ScffiiRM©Slil?rffliE-r SCi £!f$8& t?Z>. 
[0166] 1 {CiB*£©*l5lc^^«l#*ra7 

7 ~ 9 o ©t,>-rn#> i m&to^xmtzm%%^?k<iMw 
amifi* -^-wjjc^strr s <t ^ buib* ? ^ > ^ 

>X £©IBR**Ma 3 # * «fc 5 CciHifcfrft ic?S x%m 
■SfjKtbUr. ii?fB:Wau>X<h©PiS]|^£^i>3tt-S<J: 10 
4. 

[0167] IS#JI 9 2 CCtB*gCD5t f >;>7? 

?£©&ffcft£^X.&:<7 •>7 , U>i'l/>Xt 1 C<Dt> -y ~?' 
> y U > XSr/f- 0 /c^^*t»$RlB^<*©S^»« 

c t x-mim&commvftffimmm&iczi-r &tt$R© 20 

J5-3T, buIBtIc tf y * T y ^gli. BuiBIBiSffifr 6 © 

*»*3 -t*-s/ca?>iCBufB>!t!B5u>x^.|giii$ -a-^n i © 

2©ig»*«*®e»u wmm^ft^mm-mmi i 30 
~9 i©u-rn^i^ciB*£©*7fe)ic^r**?>c:<t^ 

[0168] if ^9 3KllBt8©. ^*J«fct>*/S/c« 
Si^©IBJS«g. fcJ:?>*/£/c«. ^teiO'/S/cti 

jB»©s£&Era. m&m. 9 2 KSBtRcwt t » * r * 

[0 16 9] ^BJfcfc^r. gHFHltjetfj&iSS 

©*ffiic. i/V-7*S:tn. A8t#5f?£lH]#r3-e-5{'f 

ffi^fctiSIOCi^^U. |5l— ^^ffifCdlSf^D 40 

3ft. ^IA^tr¥ffi-C-e©Kffi^*ntf. SiS^tefg 

fttt. **»,>w«Rtt©j:5&»tWfci6ti-ct»sj&i. 
[0170] 2fc^(c*jc^-r. t#$K<Die^*sJ;o* 

lcW$R£f BiS^T 4Ci, If *6f B^ffi±4ClB& 3 tlfctWR 
SrHi-rSCb?:!,^. ^^©S^Myfc^tt. IBIi/c 50 
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v$> &i.mn£.t&j &7 *> tcebicmi* 6ft& &©-c* -> 

T & J: c> L, . IBlifc J: J>"S*©M73 5 fcAtcJHi^ 6 

M L r ttiEHteffi, » . JMfiWfetnaifi EfiHKfrK:** L/ rttff 
^^T^/caWcjm^ft&kw-eab^rkJ^L, $>Z> 
^«^«H*Cc*t L/-CBEK* fcttW**tf l>. Wl© 
%m*fHB£J«tt cc*fr 0 r «f B^ifc cfc VWiLZ'ly 5 icib lc 
J8t>6tt'5>&©-C&-3-C4><fc<,>„ cc-ci^wa. 
ili. ^Ktffg?ris^ffi-2.Ci^t?^©t?*.S 0 
[0171] S/c, *|%HJ(C*sl»-C. >Pt^l^>X©^l 
liB. *t^U>X©*i®ffliJ©^ffi©Ci^iO > «• 
^L->X©^2Bi«. *tfJU>X©7ttt?RfB^«<*ffl'J 

©*^ffi©c<t^fg-r„ 

[0172] 

^JttrSHBtcfc 0 . 7fe«$RIB^««ft©fa^ • 
^U>X^rf#-SCi^-Ct-5)i<!:t{C. 

©T. 0*T«j6*S*K:at*4ci*Jt?*. */cS«T- 
&S©-C. *f 5? 7 7 * - * yffif 

r«. T y ^*5A* < . iSg5 00n mt*T-e©i§il 

< . wmm^ < . ^K^^gcc tarn 
y >^©^^^^>m#}Bg*^$ ui^„ 3 h 

{c. BBP»*0. 7feLhi-r4Ci-Ct*«efi®±«:Jft 

3t-r-5xsj<y h£/h§<-e£&©T\ cd (lan^to. 

4 5 ) ^>DVD (pgp»0. 6 0 ) ©Ci#a^©7ttt 

«is^aiBii3 n/ct»fR©K^m t> *s^<t 

[0 1 7 3 ] C©>Ptig)U>X«. lf^IM2CC^>SJ:5K: 

[0174] ft^3©^#s; ( 2 ) zmc-rx >>KM 

cir. #±fejRM^1«iEr-^4 0 c©[5|ST^j*ii. u 

7 * - * * #3® < & -5 -fifai<u%L\ t-T £ J: ^ iSfi^tt * 
W3"&©-C. ®Jffb>Xi U-roSJr^'^-i. HSfb 
>Xi hxomtfx^v-^h^mtclr^ *> ccSSKci! 
iiCit, 500n mfe(T©®Jgfi*l6«iSS{cfc-33fe 

»*fflt»fcj»^ccMHias. ^u>x-c^-rsw 

±.iZ<DTmy.±-CZiWl V > X© W±feiR^*3«iE3l*J«: 
[0175] ff5}<^4©^fr^; (3) ^S-TSi^CC 



41 

AS-C#£. *#5£ (3) ©±R£jBx.&t>J:5fC-f £4 
[0176] fl*^50D>ft!B!lb>X(Cj;n«. ^X? 

&©-e. 3t f * ^ r * ^ * - t> » ^m^-© 

W. T ;> ^$C#*£ < % jgS5 00n mJJlTr©jgja$ 
S®#f*s^3<. ®*^#W3l>C4;W* 

oi>©t\ #y:i-U7.*>*«tJit#s*oi». 

CC. &ffl)£fi£5 0 0 nmfcTFiT&ei-etMRIEIiSffi 
±(C«*-r4^#» h*/jN3<T*4©T?. CD (78 
Onm) ^DVD (650 nm) © C 4 £ fi£5fe©3fc1t « 
ia»i«f*K: Jt'* J: 9 i£?SS:K:1*«©5Efi*i<fc OVS fctt' 20 

[0 17 7] C©*M3»U>Xtt. M^aetc^si^tc 
PfHK#S51B*WrSC i*9f * L < , MB£#J*B4 
"T S C 4 -C «fc 0 ffiMCCiRM©ffiiE*5pIfig<t tt 

[0178] I*3fcffl7©&#5*; ( 5 ) *8WfcTJ: Sfcifc 

m-?Z><DX\ JS#fb>X4l,-C©JS#T'W-4. llJfU 30 
>Xi LT©[l^?-£±^£?jS/tT<J: 5 CCjiflJCCjS 
*Cit, 5 0 0 n mfcTF©&$tfi ; S:#aSi&ftK: 4>^>3fc 

±fejR3g*ffliE-r-5>C<bASpItfe-r-&S 0 fD/fOi* 
±SC©TH«±-C«» U > X©i&±fei|m#ffli JE^Kc 

& o -r ar r. ±R«T-c*t*i i> >x©*hfe4xsfeW§iE 

[0179] it2j9S8©£t#3£ (6) *^JE-rS<fc-5tC 
Hifr$i*£ffJfi£-rS4, feHX^©ffi!E*iS^fcTSC£ 
**t?SS. ^#SC (6) ©±R*iB*«ct»J:5K:-r'5 4 40 

fe4x^#jfi«tc?§iE3*ijfitf a c 4 < . rmzmz. 

[0180] 5&#S9©*t ! 8»l'>X{CJ:*itf > 7"^X^ 
*C4*JT*S44t>K:. #S«4-r&C4{Cj;<31$® 
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**** < . ifeB5 0 0 n m«T-e©»H*a«*:* < . W. 

mifr&4^<> ®7k^3&i/h3c»c<fc*s*f*Lc^©r. # 

©>il/#**>3R«Bi#MSLt>. IK. i£fr5£ (7) 

*»U>Xtc39W*c4-c. «±fiiRS*IM!?{c*SiE'C# 
■S. COBJfrflHBtt. U— tfj6«©iRfi3&sfiifcS«{ca 

it?Z£^tm&&®.*m-?*>(0-C\ ®*rU>X4t,r 
©ffl*T-"* , 7-4> III#rU>X4LT©[I!}fr^'7-£±5£ 
£?j3§/c-f <fc 5 iC^tCjl^ Ctf, 5 0 0 n m«T©5§ 

mn v > x-cMf -5 wjbfeiRa ^ffiiE-r s c i ta mm 

fD/f ©tt3&s±^C©TIHfcl±t?*t«j U >X© 
[0181] C©*t^U>X«. 19*^1 0(c*S<fc^ 

[0182] fSiJSI 1 1 ©<?>#5£ ( 8 ) *«S-r ZJ: 5 

t*ittS„ *fl^C (8) ©±R4«it*(.»J:9K:-rs 
ife«^3WMB«:liliE3tiiaSf4Ct*»a<. TK^S 

[0 1 8 3 ] BJNOIl 3©>Ft«JU>X(CJ:n«. 

*««8EfittW*©BBe • W£*«3IIBfc*aE*f«»U>:*£ 
l!5Ci*st#4ii*iK, C tic J: 0 it 

-So >Pf^U>Xti7 - ^^^>i7«if4^6^'S©-C. 05f 
«j§ Z&m (cs w -S c £ an? # . Sfcifif*^ aye , 

jtf ^T'J ^«g"C 7 * - ±> Is > y«H*'v©ft ffl* g 
^•SC 4 *«Hi*-5.. ^Wf44 LTIJ. T-> 

^4»*tAc# < . ?&65 0 0 n m«Tr©aa¥#*# 
<. 1»l*T* s >'h3<, ©zK^WSl^CiJ&sjf^LC*© 

^^©yjl/^l/^^^flgj&sSSLC*. ^frS; 

©jSjEiawK-riciJ&j-t?**. ^frs (9) ©±r 

C<bA%<. TR*ail<t«.>«fc5K:-r*i1iiE^JB<biQ: 

[0184] =£ffci£ ( 9 ) (J. IS*^ 1 4©«fc 5 CC*fr 
S ( 1 0 ) 4ifctC tim& L < . * /cfS^ffl 1 5 © 
J:5tc*f»:« (11) £«/cTrc<t#E«:*fSlA>o 

[ o i 8 5 ] c©*f^u>x«, ift^iii etc&sjc^ 

[0186] ?gg4 0 0 n mflfi©#&f££-r£:«£ 



(23) 



43 



©0»T«iI«Bi5SU tt-b&KM IhUTt 
flfiftCcl35»c#ia:iaJr^7-*t.i»-C**. fttfftib. - 

«fta3fe*tmrB. Ja&fiKft sa ig&^ft&fi^-fb 
cc»T4JB*r*©£*fctt**<fcS*&-c*£. ^©/c 

#511 7©«fc5«:. pffflJb«:@*f«fi*»JiSO. Uflr^* 10 

*>T<. *ftt?l>T|I]^^©m>;ttiau>X£-r£C 

[0 187] C©it, 0. lO^A - f - I(ni/ 
(M i • P i 2 ) ) ^ 3 . 00 &mtc-?£ *> CC#ffi©El 

■CHLh&R&WMiEjUiJK: & ») T Sf «c t >. 20 
[0188] ±ifi©fgfl3*3iJiS-r4K:tt. f#*ffl 1 8© 

0. 20gA - f - Z (ni/(Mi - Pi ! ) ) ^ 
2. 50 

*»t-r©#y:»j#*iA». 

[0189] SWaSl 9©d;-54C. jE©'-"?-* 

**©@«u>X£LT©*U5ef*f Di. *t»u>x 

MCi^iEif*, 2. 0$fD/fS3O. 0£$§ 
/c-Tcfc^tCjltR-r-SCi-C, «fi4 0 OnmflK©** 30 
»fc-rS#att©iBir»*«*fflir»fcJ»^R:MBt ft&# 
±fejR^5r^S?(cffliEr^ So fD/f ©fii*s±S;©T 

rif-r. ±miT-cmm v > x^*©«±feJoas3Wf ie 

SWKcfcOaSffcl*. Jd4©fMi**sS-r*K:tt. 2. 
0^fD/f^65. 0. «r«fc-rc<b3&5J:0»SL 

[0190] Sfc, 1«*JS2 1 0. 3 5< 

(X1-X2) • (N- 1 ) / (NA • f ) <0. 55 

©sew. ftflmosfctfo. 7 0JM±T?*^rira### 40 

ffii^$n/c^EE©M^u>x-c$>or. 4>ft< £& 1 
0©aS±«:|ltrfllJ6)WJBJ«ShfcJsH!lu>X («T. M 

0*&»K:?»fi3*i. *»oSffi|B©3ieiirti(cJ:Si«:>c© 
3 v J|jg£ awa» CClSiE 5 ft tctt 9i U>X4-r«fcft©. 
Sffi©1^yfl (X 1 ROT 2 ) «cH-r ft 
flWHP»#« 0.70 fel±©Wffi#»OB - @«f*MJJ U > X 
"Ctt. (X1-X2) • (N- 1 ) / (NA • f ) ©fit 
#±IB©«Hrt fc$>ft i£. tBS^AS* U/cJS^(C|6iT 

£^3virm#a$< 9 -rsr-f, «ffiHi©3ettrti 50 
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tc«fc4i«^©=i'7iDill*J^:#<fi:»)-rtfa<,». Sfc. * 

s*> 6*ttB 3 n s#©«fiajafe!>«SMt o fc»^©»ffi 

iRg©^bfi#**<ft9^£'ftt,\ 3 TI«± 

•c?-yt iidttt©»niDm^M iEia»j«c ft *3 m arc* . 
±a©f^ffl*au!t^*JcB. 

0. 39<(X1-X2) • (N-l)/(NA-f) 
<0. 5 2 

*Mfc-r©*J:0#f*Ol». 

[0191] If*^2 3 0 . 3 9 < 

(X1-X2) • (N-1)/(NA - f)<0. 52 
©5£tt. ffcflPJPBPt&a'O. 75-0. 9 5©»C*?, 
WB*»ffi - H KSffll U > X5C I » T . jeKSfettJ&i&tf 
CcSSJESti. *iO^®p H , 3©^|i-rn4Cj:^>S^©3viR 
£#^KtiIE3;hfc^u>X£TSfc«>©. &ffi© 
-tf-ffi (xiSM2) tcnra&ttT**. mhrip 

«. (X1-X2) • (N- 1 ) / <NA • f ) ©fiS# 

k^3vjrs*j^# < ft <o rr. «ffliB©#*ir*icc 

J:SiS^©3viR^75SA*<ftO-r* r ftl>. 
6 *f tB 3 ft & 36©«fi**HW>a^b b fc*g^©BRffliR 

•7-^±^*^©^®iR^3!»5fflIEjl*ifcft Oii^r. ± 

[0192] 7»*J^U>X©W±felR^©|6 
£fi{cWU. »«Pb>X©*Lhe«ag3&^fefrS (12) 
SriSJSLT t>tttt\ 5 0 0 n mttT©?Si&fi 

i 0 . KHIPftMt U £ . *»©* - F * ^ ^JH 

*fc £3RB^&?fefgtt£©£fttfiB»fc<!: S©fl!*tt 
S©^ft4/JN3 < PA £ C i*sffl*-5. 

[0193] m^mz 8»jl£JK©?eS*t^-ftLfci#© 
»ffi»tXM©liiEK:ML. ^ » ^S*c*st,»-C3fe 
jSi l/-rfflC^nS*J@*U—!f«ffl(tlffl-C± 1 0 n m 

«£'©$ii>ft#6ii2fc5©«; e>-3ir*!abSo -e©fc«6S*t 
«S3ft>6«fi**SE<bl/fci i*«:*tf!iu>X-c^£-rssK 

ffinx^^ir < ^{t u-c b s 5 i . &m$immw$i& 
iph^rfttc^mwv— m&m-ezrj;< ft^*5, c©p«^ 

B». »«U>X«cRWfcH*T«e*^fefl:SC (13)* 
«fi^tHatJlWi-C*4. C©*frS (13) % : Mtcl,X 
^ftii . «S6<b«: J: a«ii|iRM©^<fc4HST©ffifflcc 
J:Oli»K:fI*tB^Ci*i-C*. TIHJl5lJ:TaS»«fi*» 
6ift*3&*SE<k Lfci * ©^ffiUXM^tiiEfflSiJfcft Of? 
r. JfcJK«T"Cffl*iftfi3»»6jftS3S^g<fcbfci*©g!ffi 

«£jWfHE*js«:& oa?to>©T. 500 
[0194] mmiz 9 »a«ri«fi©«mnffi-rttt>^ 



(24) 

45 

(Ph/Pf) -2=0^4*. 

■c«ase«fi*> 6©ifei>a«aBe{fc«: <t -> r£ d 4&s 

3lMS«l»©Wi>C©*«5SIH««»*fflt» S C i **F* 
11,^ C©i^, (Ph/Pn -2 ) #0 #>*=>* 4*1 

I »*i «. «S£< tfc <fc 4I*ffiJRi&©£* b* @*T©fEffi K 

«t«3S»Krrfe»-rc<t*sr*s. TiEfci±ra!Wftfi io 

*>6«fi*»£*b Ofc £ *©&MJR^fltiEjftIfCCtt 0 * 
rr. ±R«Tr»!|«ftfi*>6«S*4^tUfc4*©» 

[0195] fS5fclg3 Ott:fcjgi©&gas^bLfc£S© 
8ffiJD@S©*£fi«:H U IE©B*T'-f7-**rr4JB*r 

«Ejft*J©»ffiJRS*ijSi-rS3W. j^gASS^g 
*>6S?SSffJ{c^b L^tt #{c*f^u >X©atffiiR^j&i 
*KE^JS©*lSHc^bf SJ:9a«BDJR2l«ptt*W-rS 
@*f«j§S:SW4C<tT. BflrU>X-r&£-T4?ifiiEjfl 20 
i«©9®JtX^£^CCffiIE^4C£#-t , #4. C©£ 
#. 1 0 n m^tLfcK©v-y t)l/»St 

wm.m>mtm. (iasad 5*«9fc-rc 
«s*>6+ 1 o nmmtvtct%<Dmmm.mmiEMm 

*4t>«1SiE^£K:&i3iagm>. CCT, 
36IB©Sffi«l£©SMb*A SAB, A 0 (cfe W 

£I*ffiJK^#-:/£-e©Tffi»U 0 + 1 0 n mtcfcWS 

^©^EiRH* - y<D±im t , A 0 + 1 0 n mtcfctf 4 30 
SSffiJKH * - :/©±* £ office J: vy m 2 n 4 „ 

4«£«^>^S^{b(c*tT4®^©^b«^:€f < a 

4/ctf>. iSfi4 0 0 n mSg©j£?:Mt Jfflif § 
^4#fc-**7?:/S§gffl©^U>XK:. ^tt©H 

©w»**/hs < a o #%t-*4„ BftrttffomffiWhs 

l>£. «ji^«cj:SHt«WfiT^©K»***:#<tt 

4©r. |iffl±jfifj!t<fti>. -tt-e. fi*ffl3 kc* 40 
4,fc5tc. Htfu>XiU-r©B*rfffliiJa#rU>Xi 
0T©JB«ff¥ffli*^*3-Sfc*»^K:. jftB©tt£#i£» 
«WCc9a»0fcBMV< » * ^ * -#X#s. jftfi*JSHtt-r 
4b«©'< * *7 * -#X{Cj:bO-C*g< fe4^|a|tc^b-r 
4 J: 5&»l±feiDlSM*14**l/. 
- 1 <ACA/ASA<0 

±5£**8fc-rj:5CC-r4£, mS:4 0 0nmlg©^4 

f6£* 4 #s* »8 -r 4# tr * * r ? 5^iBffl©s*Bj u 

ft-Cl^-CftiS***- F* ■■> t*> £*U/ct§£©$?ffiiKS© 50 
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it - * x $ i >*M3j u > X i -r 4 c <t * 

4. 

C0197] ±Stt*. HWf^ffltcj:*). mn>>X<DHi 

*>) *£i£S-l*4 £:&*««■*- 4. CfttCfcD. *«© 

<M?.n^O-C, 3ftg#*- F*y f>^Lfct§£-© 

iRffijRH©^ *-*xfi£^*/hs < -r4c 

4. 

[0198] Sfc. ±IE©<fc ; 5fcgiKH£fiIE-r4<t. 
f4±feHX^4fe©a$ffiiR^*<t *> fcffliE^4 C i-C*jK 
f)i^ - F * s» f > ^ 0 /ct§-£©#?Mm© f7t-*X 

j5B»*/h3<-j-4»£«fc»)«>. H»fiew©iaiB*^* < 

•T4Ci*5T-^4©r\ tffil^©lSjiiR2Cc<f:4III#r 
«*©fi^b©l»±4jt)SRT*4. 

[0199] If3}c^ 3 3 WftttfKfEI5^mc*hr4tf ffi 

©teii • Hff^j*r-^-r4 2^:«±©?s^0 
<^-r4ti^. + 1 ^©lajf^sfiWi-sw^tctb^ia 

!)T«JS©*eiOTIIH*ftnf&. »flr«*ttl/n«ifi-r4 

ct**a*s©-c. a*T«Ki4W*n-r4fcA©ifea*» 
®u j ?>-r<. *©ftn«Fiw*3®ii-r4ci3ai-c*. ax 

• *Ji«a«:J:4BJf3»*©ffiT*l»<£:i*ia*4. 

[0 2 0 0 ] f»JjaB3 4(C*4J:^CC. ^U>X{C^ 
^3 n/cH^jt© 5 % . < t i> 1 r><DM±icmiS. 
S tifcH*fflKS©*&»«jS©36»**l»l©a3£S* . n * 
0 . + 1 JWJIOffitt iU. n yc©K*H*f 36*J«*© 
ll*ritfi**fr4J:5«:^5E-r4<!: (J^T, CWi^Cc 

0JraiBfA) . ± 1 ^@*f***Jffl-T4*i^«:ibO 
r. laSrKSIHIWDa/WB^aWC**©^. 
©»ttK*(C«fc4HJH»*fiT©«»*/h3 < -C#4o 
C©4#. *t^U>X{c^JsJE3ti/c@JTB©5^-r^t: 
©0*fB*(i5^0*TffiiU-C*>«fcl>b. ±l^@*f*4 
!Wffl-r4»^©ll*flftWWH©*/Jvf§3ftJ1$K:/h3 < Jtc 4 
0*rffl©**iS5i>t@*flB4ly'r*>J:t». *fc. Ih]}^S 
#yfc*ci 4@Jf^C»©ffl*i|a*f ffi»«:a«c 4 J: 

[0 20 1 ] fi3}3S3 SWi^JCf^^jl^i. >FJ^U 
>XA^M c t , ©*^' ; 5r ^JR-T 4 ag(C*$t,>T U > Xrt 

4JRM*^3<-r4C<t3W-C#4. «f«:NA*5A#t» 
4. J&^©#6£tt*£< a4MfSj* s *4*i, ±f3©J:^ 
(C-r4i+^/h3< 3-4C<L#s-C£4„ 
[0 20 2 ] HfS3 6 ©<fc 5 «CflW§iSfi«Hr$m© 
3mmJ»{C«^-4rtWaai*3&S8 5%«±©^©?rttf4 
<h-T4i. «ra«fi*5 0 0nm«T©SiS[fiiOrfc 
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r^S„ $/c. timfagjfib 0 0 nrnWT. 1$K:4 0 0 
n mgacc&S i«iR«:«t & U >Xt#f4©3lWbW(R»-C 

[0 20 3] Ii*ffl3 7 ii. *f!B5U>X©itM>/?;*a s i§: 

MK^© 3 -Xf&ft i 5 i>c«±© JS^E» £ © ; "f ^ > X (C 
Kb. iSNA©*M$3U>XTi*. *'1>J¥3©1I#>&^ 10 
KM LX 6 . £ER®iRg©S«*£ < tt 0 #1-6 1? 

$> 6 or- . 3 ft -5 <P'i>J! 3 mmxm ami #3t«:/h 

«T©4M>J*3R£*»4C<fc«MOl>. #ffcBJ 

a-. rs&fr u>x{cAM*4#*©»tMs*£ 
*. i, c t k <t g . «3fe3t^» t?**-r -s^ffiUxM© ^ % 

X. ^U>X©S5MJRM*^frS; (18) WcLt 
(,>ft«. fcix»i)U>X©tfi't>f StffftfHIfCfctOT 20 
SS*S>&glS* i> -?X ^X & iJ v >J > y U > X^t16#* 
[Sj«:So-CiiW%fifcWitl*^«3^©S<®JR^fi£^5: 
^■TS C itfJ-eS &©-C. Sbfc*¥3Riyfi©3»??«BB 

[0 204 ] sA4SI 38B, <fc o isffls&acisfwwfcw 
*ffi«^f*©BB»fc£#/SfcttWg^©#tr* *T ■» 

3. S»©^t^fcJ:5{c^u>x©ifiraD*Mb 
fcJ: ^^©SiKS'fbJ&sa 6ftT < -5 <L . 3tiS©Sfei>ft 

mmm^o^ma «t cf a • SKR^bte «t c«et9«ffi«9K 30 

f^^*1W3©S^&£fbfci@H*4Sffitt2s©£ 
iefite <fc t>V£ /c«n ^j&s-c &&<&oTO*5j^ c 

y > ? u- > x^fi&^ftft^&Bfciw^s 3 -tf-s. c <t 

^&£T£l£ffiJKg£i3fr©ffitt©f*ffii|Kil£&£3l* 40 

sct^m**. *©«*. *^*tt^i*©isnB 

etc. l^>X©HSg{JPi!tf b*i <m?K!I©3@&fifb55 

B6*rt<s£. *t*u>x-c»4r**U:fyRS©*i 

^tL/cs. u > x©m- * * 7 * - ±> x < & £ 
«t ^ tt«fi«tt*w-r *@*f«ifi*ai*3i£fi6*©i»-rti 

*©ffiCcRi*SC&T?»ifcS*i*. C©gfttiHBM3tt& 
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ttc. >pfftu>Xi*-y7 , y>^u>x©M^cc 
X#*B§0«>-r<&4. 3 6 tc. C©lil»f«i»«»7lc7fe 

^tcaftwrtao. cft?,©[5i^«jjg«>Pt!Ku> 
>xew©*TS3R-c«ir**±ejRSfc«iEr* c 

[0 20 5] f»*ffl4 i -j y y > >x©#j#k: 
MO. +B>l ! t^cT^-<i!t©^:^^IEU>Xiffl>Ptetj{cT 
^ ^»©/h3 1>£ U >Xi -SrSalfc 1 m 2 tSdf Sci T 

[ 0 2 0 6 ] 2fcj;ft«. 

[020 7]a}*S43B, >^U>Xi>Ptig) 
b > X©-^fi£^©«|±fejR^K:K U . -^fiE^©#±feHX 
^frS (19) ZffitcLX^tite. l"-y%m<D 

■Ti?gBJRM©sfe'fb«r/h3 < ffl* C t*itB*-S. 
[0 20 8] ifI4 5 «3£«$Sfei5^H*K>Pff S« IR 
(Dim ■ HDf^-C^-rS 2^fel±©»^CB 

tltii^, + 1 ^©HSHKSflEffl-rsai^Ktt^H 
*f««©*?iafflH*ttn«. Ift^ftittl/nfii-j-S 

ciA5W*s©r'. H*f«ifi*f=t»rrsfc»©^a*» 
^o-^-r<. -€-©jnx^Ffffl*j@^-r-5c<!:*J-c#. Jrax 

• ^|SMtc e fc4[iIJr3<)!l^©fST ; £Ei5<*C ttim^. 

[0 20 9] «*«4 7 *«©*»» U— !f©^Sg 
*fi*«« O/cig^tC . * 1 9 f T » ^EB©«*«* 
.^r^ G )t^ffiiR^©ffiiE(CM L . 

tmmimimSL-t z>*k * ^ ^ y > u > x** 

AS*"r4**©«»ft4ait4. CfttcJ:^. 
[0210] li*^4 8«. SeStl^*Sg*^{tL/c 

jRM©1iiEtc;M u . fiSa^btciaa or ***^3fir 

v V y > ^ U > X?:3fett^riSlK: jSW&S/d 3 -a- s 
cir, ?Pt«5U>X(cA*f-r€.7fem©lfet5(ft ; &^x.S„ 
C ft 5C <fc «3 . 0 /c«5ffiiRM©^«) * * + 

[021 1 ] man a 9 «, *tt$Ria^f*©es)i 
(mmw.) ©»*RS{ciBHL/r, ay6*^ftT?«^ 
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2£4-f-5>„ C©£#. ^^''Jy^U^M^K 

[0212] mmmb oa, v-wm&Wi&.owptz 
oM.'pu^.%<o *) *>'pu < t i> 2 ^±©ffi^t)-a-K 

MS L/T, ai^^-C^L/c^MJRMODffiiE^M 10 
0 . C ©t§£ i> ±) ■> <) > tf U > X^ifclcfrfafc: ®9J& 

2£fft#*^A&. cntcto. Jg**^r£i;fcl*ffi 
ifcg©gl«j£ * + > -b h C t „ 
[0213] mmMb 1 KU^tf. »ftl/>Xi(Dflli 
Srif 1* £ J: 5 IC tl v 7 'J > ^ W > X?r^||^rrpIK ?S 

r#6f&7fc#A£hr-5©r. *N$ju>xr«7>#-&Efc 

ffijR^£^££tt£C fi£->r. ±a©l^H 

censor. mftft¥%k?*--;-<~rj:WWiJ!i.mm£.L 20 

■S. ft->r. innate jgB or. *##3^rT> 
[0214] l»*315 2Kinti. ^tt?R12i^ft*se 

sib ft i <Dmmmm*$kA,-c 2 0$, .*> 1 »w*titLhoE 

3 © jtl, > tc <fc o T £tT Z>mWM.m<mM*msE? i> © 

s-jcim, t#«tBi^»©M-ffliJ©ffitc 2 fg* 6 0 

c tw-e*z>. 40 

[0215] !i*S5 3tt. *ff)U>X-C^-rStt± 
feiKM©^fi{lK # v V >J > ^ U > XRO'*^ U > X£ 
^^^^©•S^^ffi-C^a-r-S^MJRM©^* 

S©MfIt-Mt ■S«®iR^©a«j^ffliE-rS C <t 
> ^-ffiiKc^ibufcti^. * »^ 7" y > y u >x 
XKA*f-r3#Sl©*tW* CtiCCfcOfcNJlU 50 
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>x£j§ji-r6$ffitc#tu »3t*^^*r-^i-rs 

&„ *©*§*. &**l»^£*©^ttSWK&#s* 

**KKWfcB*f*ii©ftJBK: <fc 0 «*Jl&*SriS^-r 
S*Ub&R&**tiE-J-*C if, K* » ^tt » 

y y > y u >x©»ffijR^«m*tiJWiifi£t? *<c 

^M»iitfcil^ttx*-^ HS*5A* < «c«J 
/cliB^^rtf "5 C <?: So » 2 ©iEfMSgti* » ^ - 

y>^'u>x*7lc#^f6]tcifior^3-B-s^. Hfig© 

*t»f7-; mfi-^-© R F i'* ■=& 

- * - 0 ft *5 5,Jft)fej6^r#B* b /c^BoiR^SjiK 
?SiE3n-5>J;'5CC*^-7'y>^U>X=&^$#S 0 c 

oym 2 ©listing <t utb, ^^3-/jH7i>f 3 i 

[0216] IS^5 4tcJ;47tf, BH»©fB»« 

[0217] is^5 5tcj:^tf. mmm&cDmz&m: 
imitcim%.&y Hi ©r # v?7~j ymrn 

{caofcWMP»©jS*i»u>X*fll5Ci*-c#S. A 

<*wcc«. -en-en©*m$RiBii^(*«:>FtL'ri^fcj: 
zmmbx, aw*«©ws©at>«cj:o*i-r4»ffi 
(is 1 1 zmv&JtffimEmm&icttL-cmmmnmN 

A 1 rtr'iK®iRM*s 0 . 0 7 A 1 ©tKSS-C*©11MIHEe 

*>o«ggA 2©7fe*5:aHja«©il3 t 
2 S7^?glB^^(C» Lr^fflJ^PiScN A2R 

r-igffiUx^^o . o 7 a 2 ©tt»-e*©flMBiB»ffiK:jS 
*-C#-2>J:^(c^ffiiR^ISiE-rntfJ:< . 3 6tcNA 
1 * 0 . 7 JW±tcS«& SCi r tS*f BiSffi±Cca7feT -S 
x# ~j h < T-# -S©r\ J: 0 W^K^^ttlBIBIS 
mW 1 8£*©Jt«WiS*lSa*««fi a«J»#©W*«:*|' 
L fctf ^©IBlifc-.tOV* fc«W^?rtf Hi 

[0218] f»#^5 6tCi^tf, Mi?:#BtIit5 
C t -Ccfc 0 «MtCJR^©*liE3&i ^Itei ft 

[0219] ±aa@«f ffi©fpffl«: «t d . mtj: * 2 <gg© 

««©&*«:» or. *S lo©R;X»©@*f*{cJ:*) 

WIt'iS. tfeb^. 6 0 0 nm~8 0 0 n m©J± 
ISB l !lfiiftfi©«««:*f 0. 5 0 0 n m«T©JSiftfifi»« 

r«. ift±feiR^«^u>xr^:*<^r.s. fifo 

r. 5 0 0 n mJWT©JiiRfi««t?lth&R^*HlieE 
±(cffliEC-/cli-^. 6 0 0 nm~8 0 0 nm©Sj^g© 



(27) 
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«wrra. mt&i&mmiEMfflicrj: <o -r tf r o $ *> . 

MtC. 600nm-800n m©g$g©SaiiripiLhfe 
«K^£(at3:5&£tCffluEO/c*§£, 50 0nm«T©S« 

£©<?:£, »*«5 7©«t5«:. ^(2 4) £i«fc 
-r<fc-5{C. ajf U>X©ffl^'C7-;Ri>'*t'BjU>X©7 

K1iiE-r*Ci36«W*4. ^#3; (2 4) <DTPS«±r' 

^^«-r«i±eiRS3WiiiEjB«iK:aoraf-r. ±rb io 

[0 22 0] 5 8 U >X©tm©7 ? ^tfc 

©WSEO^atfttcHU ^ftS;(2 5) £fi3§JEf 
JlSrfWIK:J:«3ii;*#±eiRI&«:'h3 < }£Px6ft£© 
-C. JJE[aIffi«£rSft£2feg©Si$©&*tC*tOr 
**±&K££*WliEOfc*B£K: > JU*'hS < 

PAiCtflSr't?.*). 

[0 2 2 1 ] !i*^5 9tCJ:nt3:, *M3jU>X©feJim 
WSkf&t (26) ^ifcti, U-1f:56S©*- K* v 20 

[0 22 2] *%93tc<l:&3Ql££©J*3©8ft&tfft 

£#«>JtiEft*M25U>Xrtt. 4>ft < <t & 1 -3©ffiK»W 
fcH9f«jt©fPfliCC <£ 0 igHJSt£©J¥ 3 ©jt CXC «fc «5 IS 
£-r48ffi«g**fiiE-r*. C©<t# t fit#JB6 0©=£ 
M(2 7) *^TJ:5te*rau>X©lHl*r*a©2 
#©3B^Bfl»tR»*atf. Will U > X©$ib±feiK^£ 
B*T«aK:J:!J*tiEOfti». *ili»»S«ft««Cc*n,> 30 
r*f 33) U > Xr«£T 4 «±&K26*»iiiEaJWK: 

±«fcl,». cnccfcrj. !Wr«S*(ll±aRSIWE©!9«l 

t>oci#fti>©r\ ial#T*lt3*©:fi*s*e!«-e 

[0 22 3] IMSII6 1 SCfcfttf, i§HJISffi©/Ii*#S 
tt4I^O*««K»MI#«:»Ur-**J5 0 0 nm« 

T©5S$?fi (A 1 ) ©Jl&SigfiT-t#$R©!3SSgfct;tB 

tWRISlS^tcJt 0 Tffi»*J <£ tf/* «W££*t 5 IS 
©&fi©S(CJ:*l§#ftffl©2l£fflfflOr > «3»«© 
J»S«OJlC»K:«fcO»*-ri«ffl«3&**liE^*. *© 
IB. fcgA 1 <0*jR*aiB««©J»3 t 1 J^TTS** 

o. 07 a lotoB-r-eotiMREeiBfcaijter*. *>o 

iSEgA2 ©*JB*aiP!£«©J*3 t 2 4Wi-*:*fll«BE 
7 A 2 ©tHIW-e©11WRSi»MK: Jft*T?S * J; 5 CciUM 50 
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iRH^ffljE-rniiJ: < % £6&CAl£500n mtTRC 

iK^gft^lf $Bl2Sa$#©M?jte>tf o Ofctiffi© 
[0224] m>me 2ic£.m*. mwzimwt-rz 

CititJ SWMtCHX^ODffliE^ nJfg i ft -5. 
[0 22 5] fitsfcffl 6 3 ©<fc *> (c, < 2 9 ) *#8 

fc-TJ^C, ®SfU>X©®JlT^'7-RCJ f ?t!eJU>X© 
7*-<SfcK*tOr. @*Tffi©ll»r^9-*K3ErSi. 
JS8*fiR«ifi«fi««©«« «c*tOr*l±fettlfe*& 
»K»||iE-J-SCi*»ai3fc*. ^ffS (2 9) ©TRttJt 
TSjgSM^-e«i±feiR^*3ffiiEia*J(Cftf)T^-r. _k 

pgJWTfS^s^-cttife^^ffliE^sccft 0 a ar 
ftt\ 

[0 22 6] ff*J16 4(CJ:n«. 3sf$3£ (30) SrflS 

jtehior. jjaajTma-r att * 2 ^g©«i?s©# 

[0 2 2 7 ] if*ffl6 5fCj:ti«. *tt$>l U > X©fejRg 
a*£#5£ (31) *SI/c-r i. U— tf*ijS©*- v 

[0 22 8 ] *IWCCj:*ag§££©J93©S%*1Mfe 
©*1t$8IB0Sitt«:3* or tS«©i^*s<t OVS 
^pjggft^ u>xri*. d>ft < i 4> 1 o©Mfcg;W 

ytB*r«a©f¥ffl«:<fc »ja9is«©i»d ©ai»K «t •? % 

SfeT4^ffiJR^5rffliE-r4. C©i*. 3R^B 6©^ 
frS (3 2) £«/£^<£5{C^U>X©@J/rt?fj»©2 

^©jtHmiMfc^iaiyf. »wu>x©»±eiRs* 

HJr flBSK <fc «3 SUE Oft & 5l>BfiteiiiKte(,> 

r^f^j o > xr 9m.? s«±a«s*»MiEa»J«: ft o a 
€ffti»effiKjfi«s««{c*jw stt±a«R^*ifjE-rs 

feoci36»fti>©-r. mffimmoy&mzmmx' 
ft, timwim&** < iw»»36id>ftc»i5ijB»*©i»t»i5i 

JJrU^XfcigiSO^-n*. 
[0 22 9 ] 6 7 VZ <tnti . * f ? ^ T 

^rO. 2 mmWTi^S < tS C i^t?*^^ a 

l»WS©»ft*lffi»©*tiMI8^a»*K:*for. -e 
©t#$RI2lSfflK * ti ^<ift»ft * h J: 5 

ft«fi»tt* 4> -3@*fBB**** U >XK»» 4 C i J: 

o. awa«ws©*#a«£*©*»*BB»sw**>H- 

©3fc f 7 9 r -j ymmr-nm • m%.-t z>ct t>*nmt ft 

5. Sfc. ±SBEWflf©ffflBK:J:0. Sft*2*«©« 
ig©§A?5C>Ftor. &4 1 o©|S]^©S!>T7£(cj:f)W 

£^r*4„ -Tftfr^ 6 0 0 nm-8 0 0 nm©Jt$£ 
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ttfi«fi©®«CC**U 5 0 0 n mfelT©MieS««r 

5 o o n mJWT©®«fi««rtt±ejRS*«as 

:£&CffiIEL/c*§^ 6 0 0 nm-8 0 0 nmCDSi^ScD 

i£ic. 6 0 0 n m- 8 0 0 n m<D&m&<Dffit$ten±'& 
iRS*t3ta^«:»iELfct|^. 5 0 0 n mUlTOSS 

^ff^ (33) ©TReU:rfiiRfi««'Ciifc±ejR 
±e jR^^MiE^a cc 0 « ar a c 

[0 2 3 0 ] iS*3B6 8CC<fc*i«, ^ff* (34) Zffii 

< W^*ci3&st?#i. 20 

[0 23 1 ] »3|8I6 9CC«fc*i«. ^U>X<DfeiRM 
/^ttJC (35) ^riS/c-r U-lf^ciH©*- K* v 

[0 2 3 2 ] »*3S7 OtC*SJ:50t* iS^A 1 tjSK 
S«<D»5 t 1 £{MHHPttNA 1 ©ifi^fo"^*^ 

*fcfiA 2 i^a^cD^s t 2 tmmmnmN a 2 

<Dffl*^fe^c*f ur^ftiBPfSN A 2 <d85H*t?© 

NA 2*>6NA 1 4"CCDKHiiHcffiiRII*^ urS»i 

&sa 1 iHP»NA i-cssfciiao^-c** 

t>BBP»NA2JM±OJK*tt««tB&ffi±'r^?}<!y 

«ftcc*tLrufaNA lrtrigffijRM^o. 20A2« 

[0 2 3 3 ] 91*97 1 <D*ft=£ (36) ttHJiflHi© 

•T^o 3^^«*S2^<036li8«Hltt»« (H*rffi«» 
Lrt»WLttt>fcfc«. (Ph/Pf) -2 = 
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£W£Ll><, CCDi^, (Ph/Pf) -20iOrtP5* 
4ea»titeffl*iSC<b3Wff*L<. Sff^(3 6) 

<&S©r, jS98S«JS3©amCcfc^T^i;S2iftS 
[0 2 34] fi*^7 20cfc^tC, StJBU>XCD*t**4 

t * < , s?S5 o o n mECF-cvm&m&x. 

[ 0 2 3 5 3 »*174©«fc5fCt**4*aA4. *t«5U 
>X^^cpo 7 K^ ; l:KiR*r-6^fMCC4dC>T U>X|*3K: 

CC-T4<b+»/hS < tic 

[0 23 6] »*17 5 CDJ: 5 tc&ffl&fi$6fflrttf4<9 
i-r-Si, ffiffligfi*50 Onm^TcoSiftfiiUTfc 

x*aar a» lx t -t >^ awt 436««h-»» s 

*/c, ftffl^5 0 0nmyT, »tC4 0 0 
n mgSCc &4i R toe <t ^> U > ^m<D<gi fc^Mir 

[0 2 3 7 ] «Sc3S7 66*. 3ft«JU>X©cp^/¥S^K 

ffiflXMCD 3 #CJ5R# <t 5 ^±©iB>XSR» 4 <0^ > ^ cc 
HI, iSNA<D*J*»U>Xrtt, cp^ISS CDfil^ttKH 

* ^> CDT . I *g 3 tl & tp&B $ mmz$k ymi #^CC /h 
3C^ 0 U/PU *-JUKU>X(D»^, $fUSum 

hmit%^x*\i£J3 y 7 »; > >x*3fe«i^riPi{c 
s^rtt)^Lr^u> xtc a« -r 36«©«»ii £ a 

X, *t*U>XCW«BJR«3W*frS (4 3) 

ontf, fc«kit^U>X©tp^W3*«HW-ffl«c*rL/r 
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[0 23 8] mmil 7 B. 39i£«©J*£;0*91tt*& 
Sffl*W«3E»«{*K:*t L r A«c 5i£fi-Cti#g©IEIS £ 

>XSO'>tt!B5 U >X*dtrJIBfc**3S©&#*Bri6£ 
rS^«U&©Saft*S»«ctfliE^I«!Q:aWI£*^*«:|« 

? y > ^ u > x&^i^raccaw&sfc: 3 s 

lfc£t*r #££T SEfcffiJKM £ M©^14©SRffiJRM 
;5-li£C&j6Stti*4. «05*»/U£i*©« 

/* tettW^ftff 5 ^OiSSOitcJ: 4@«ftffi©«* 20 
WfflUr. jSW«S©JfS©Jll»{cj:ij»^-r4S®iR 

HftSBE-ra. *©r. «a i ©#jB*agia£«©» 
st i*wr*^«se«M*{c*rL/r«flPjnp»NA 

i rt-c^®iR^A^o . o 7 a i ©tK8Stve-©tiWfita»® 
ic»^-c^, 3&»-3iftfiA 2©3em*aw»fi©»3 1 2 

*«-T436fll«Ee«i*tcSftO-C»llllBnaNA 2rtT 

aWR3S*iO. 0 7 A 2©K«r-e©fll«IB»ffiCC*3e 

■C*S«t5«:acffijRM*«iE-rtitf, 

ffsBiMKI* £ fi£^tfc«8HBflf S tt£tft4R3E Sfigft© If 

^K*fL-r^SL/fctt#B©3^*s«fcU : /$fc«fl^*?f 30 

5C£*iT?*5. C©@SHfjSB*l*U>X{cRWrfe 

^scciawrfeac*. i&gA 2©^=&*t^u> 
= 0 . 6 m m<Dffimmm#*mm£.-? *> bs© •? - * 

[0 23 9] 8CC*4J:5{C. ifcBA 1 

Kt£©JI3 t 1 ifiMMBBPtWA l©ffi^t>-t±^cML 40 
TBtBSaiR^*sa»CcffiIE 3 tit l » -Sfli^^CC fct > 
T, &£A 2 i2H^^®^$ t 2 £fefl!imn%NA 2 

©»#£*>««:** i/ r -i:*aiiP»N a 2 ©®h * -c© 

»BJRS*«riBH»r«3i©f¥ffl«:<tor»iEly. 
NA2*f>NA 1 S-CClBHB^HiRM*^ UTJ&££ 
UT**<#6£S-&T*j< C±#W*Ol,». ifcgA2© 
*JR%. StfiA 1 £gfJP$tNA 1 -C^SS^O^T^ii 
jfrriJ^KAJfStMfcR. h©«iflHC#^Otc 
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^©r©^sft -^©^tti^i^^ c £#t?# . 3 6 tc*n 

*tl©»*ilBa»©ffl*^*J-ttCCjttl6Ofc»0 £^9 

#*Sfc#©^g£SW£^J&s&< &-S©-rffl=g&?£ 

©^m*. ffirsBawnfi©j«s t 2««-r^jiEM4eati 

«g#ec*tLTfirieNA lF*9rjg?ffiiRM*f0. 2 0A2JW 
±©tt»rjfc3f£3-&4C:i3&iJ:»)»*OC». 

[0240] 7 9 icj;ntf . ****3R©ia*f« 
*#***i»©$#ft u >xtm©*9t§HRriEi-j-4f* 

^©ffiuEB. lfj}3S8 0©J;*>4C. *^tJ>yu>X 
(c J: 0 tf 5 C £ *s t? * & . C © * v V V > i>* U > X« , 
fi^igs i©«fc5cc: t ffijtfffjtcr ?^£fc©:*&<,»iEu> 

XitS^WCCT ^^©/h3C^U>X?:g-&L/clSf 

2 fttfiJST- *-2>c£cc<fci9^^ aflnaE-rsshft U > xm 
8 2©£5ic. ft -j w^xtimifxffife^tz 

C t it <fc «3 . It CC ^ 7 X ? 5. d7 ^ffi U > X(C@ Jf^ji 

lErts. c©#v^y>^u>x©feiKM*ijE«tera 

*tf)U>X-C^T-S$4±feiR^{djn^ 1 ***^3Rtfi 
©*f^5 U > X« j*©*^»*-C»*-j- S$A±feiR^fcffl 

[0 2 4 1 ] 1951818 3 * >7 - y>^U>X£*t^ 
U>X£©^m©. &®ttMtmiB&M.WD6* K. 
*M-4#±feiRIUcM0. ^frS (4 4) *^«fcU-C 

S»t>JSHiRfi««:»r*jSffi«{«©3e^fc*/h3 < »it 

[0 242 ] «#^8 6iCj;ntf . SBJSSilS^S^ 
& 2 affl©*t»$RiESi$&{t J: ■SIESaS/c«S^B#Ccm 

[0 24 3 ] ft#^18 7icj;ntf. *i»©*ilW*U— !f 

©«fittfi3M»»»fi* l fcj©^. mfflttm-c 

C £ -CM «| U > X(C Z>ftM<D%il&ftZ$i7L i>Ct 
{££•3. **3t*3fit?S£Dfc»BBiRI&©SBBl*4 1 i'>-fe 
;U-r€>C£A5tB*So 
[0 244] l»*^8 8 IC Jctltf . 

fku c©Sffl@^!'fb«:eHiyrai*3fe^r*-^-- 
«,»bt > tmwttMifi%£. b tcm^s. ft v y y > 

«jU>X{cA9*rS36JR©IMJtfl*aA4Ci{cJ:») l 

£*stH*^. 0 

[0 24 5] 8R«3S8 9 3tt»#SfEi^^©SS)l 
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^&J$ffiiKM©fiIBc|i8U «SMW*W<ac4#faK:SI 

WJIfeBft: SC»S * C 4 T?*MJJ U > X(C A3* T 4* 

ffiiRM©^li)£ + + >-feJU-T 4 C £ 
[0 24 6 ] IftjJtJg 90B, U — tf*«©«««fi©a 

iKcissj. «eb@hl &t>7ttf*Rfeti&<*©{s»jf© 
»#©afet>&*tt© 5 %4>& < £ & 2 -3ti±©a*^*> 

pi. c ©*§£*>. *^^'j>^u>x^fi^4cji 

©*ttft*£it.4C<!:K:j:»J. jfcfcfc^r^Cfctf ffi 

[0 24 7 ] fi§#3S9 1©J:5«:. *M23U>X£©5SJPI 
fcifttli* i*ZJ:'>lc#y7')>in>> X£;fc$fcfr[6]K:*Q 

Tf6f$ofc#AW-f3©T\ *hftu>x-cttT>y-&» 
tti/>X£©iBK*W!ii3ii-*itf. 

f C . >Pt^ U > X £ ©RBBIS: 3 a ■& <fc 5 tc # v V <) > 
^ f U>X^7fett^^?8' 3 -C^2-t±ti«. ^u>x 

> U > -&*hBj U > X £ ©P«BS§*«4> 3 

[0 24 8] ifj}cS9 2», *f«»u>xriti-r4*l± 

fe4X^©^atiao** y 7" ') > d7* u >XRO f *ffj U >X£ 

> y U > X£SI 2 ©IglbSlgK J: <o %mc%i -> X $ 

©^»^SiE-rSC<i:3!)5-C#4 0 

^. * » 7* > if u >x*3e#*#i^ccattjac*A;tf 

x.£ 0 cftitJ;9#^u>X£i§M^£$tffiK:*tU * 
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**»*3-ttSC£3&Ja*4. *©*S*. gU££*f§A,/c£ 

»«*«©«$ ©s*c zmmcoftmmmmmcttL-c 

fcHffrtlSjtfc «fc U/S. teat) v 7''J>yi/> X©feiRM 
«c|«jE-r*. C^cJcO. j&9i£K©J*3©3tt&&& 

-j ymm-c'&mam ■ s^-r z> c £ jw^tsb £ % a. Kt 
2 ©|gtt«g«* y 7* >j > if v > x*^H**iSi(ciS-9 r 

^©RFSt|!&£***-^-L&*ie. m^^STll 

u>X4^S-f*4. C©|g2©fg«j£!g£ 1TB. sK 

-~$> t'i Vt ^ a x— f 
20 -fe£*?rfflt,iSC£*sm**. 

[0 249] t»3}<^9 3 5C<fcn«. #R lBflK©g2iSS 
■ • H*«aW*±jS©*tr -j i>7 ~j y^M^^tcc 

tic j: io. mw&mom $ ama zmsarfttimstom 

[0250] 

[»9i©*te©»»] «T. *»M«:J:4^16©JK«a 

agat«©u>x«:o(,»rtt9!-rs. immoBMou 

30 (6]©iS3?:h, HJfffi©ft**S*r£-rS£*i>t3C© 

[0 25 1 ] 
[»1 ] 

h 2 / 

x — /r =+ y^ 2 * 

l + )l-(l + K)A 2 /r 2 a 

[0 25 2] *Hife©0^©U>XKteW-5>|iI*f 
40 ffi«3tggMH^4> 6 £l>r^SC©»2(C«fcf)*-rc£*s 
CCT. hO:5a*»Ciitta|IS3r*0. b 2 j 

»*B«08«!©«»r * o . n tt@«fffir»*fe-r -s0«t 
*© 5 % «^©@Jr*«**-r * @*f*©ii*r^ca-c* 

[0 25 3] 



* 



[»23 



= n°E b2j h 2j 



j=i 



(31) 
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[0254] 

[ mum i %mm i ~ 9 i , m. 2 tc*r . 

*^tr) ©*5fe0lll , 2, 7, 8 4*1/, 3i 2 
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4, 5, 6, 9 4*1, &lRtf*2fctt±iG©&*fl: 

[0255] 
[*1 ] 





1 


2 


7 


8 




405 


405 


405 


405 


ttttl U>X<7>ffc/5SE8i (mm) 


1.765 


1.765 


1.765 


1.765 




0.85 


0.85 


0.85 


0.85 




fD/f 


16.1 


56.8 


16.1 


14.9 


A -f- X ( ni/CMi-Pi 2 )) 


0.51 


0.05 


0.51 


0.49 


| AfB-NA 2 | 


0.006 


0.146 


0.006 


0.022 


A-b 4 -<hmax)V(f-NA 4 ) 


-31 .5 


-5.1 


-31.5 


-37.6 


I (Ph/Pf)-2 | 


2.38 


0.42 


2.38 


4.39 


1 ASA I 


0.04 


1.84 


0.04 


0.08 


I A3SA/A5SA | 


1.1 


1.4 


1.1 


9.7 






1 AfB-NA 2 I 


0.064 


0.081 


0.055 


0.03B 



[0 2 5 6 ] 



[*2] 



gg$&frl-g%2(HD-PVP/DV0g&) 





3 


4 


5 


6 


9 




(At) 


405 


405 


405 


405 


405 


(A2) 


655 


655 


655 


655 


655 




cm 

<«) 


1.765 
1.790 


1.765 
1.7B5 


1.765 
1.797 


1.765 
1.797 


1.765 
1.802 




(NAD 
(NA2) 


0.85 
0.65 


0.85 
0.65 


0.85 
0.65 


0.65 
065 


0.85 
0.65 


(»fcl/>X) 


(f/t>d)'fD 


1.4 


2.2 


oo 


oo 


no 




565 


81.6 


56.5 


56.5 


565 


b 3 /A 1 


-27.2 


-1 2.4 


0.0 


0.0 


0.0 


I (Ph/Pf)-2 1 


3.94 


5.85 


24.80 


24.80 


7.01 


| A3SA/A5SA | 


(AD 


0.2 


20.2 


0.012 


0.012 


48.3 


(frtrL. *&J?3fS£«+5pin£Lfe> 


(A2) 


13.8 


56.8 


9.3 


9.3 


25.8 




| AfBi-NAi 2 | 


(AD 
(A2) 


0.140 
0.048 


0153 
0.012 


0.060 

0.013 


0.060 
0.013 


0.O71 
0028 



[0 2 5 7 ] SSaSWl ~-9<DU>X-r-££g| 

[0 2 5 8 ] $t ^3, 4, 9, 1 0CDU>Xf r -^ 

cc&ivr, nao b j «*t%u>x©«ifliJHnsS[. f 

o b j ««fiAtcfcWS^!BU>X©j|foSgE||| ( m 
m) , foBJ + col fiijftSACCfettSW^JU^Xi 
trv7'0>?\s>X£<D£jm;<DMj$&M (mm) , A 

[0 2 5 9] J/c, 4, 9, 1 0(DU>X<r-£ 

^cDfegAtc^-r 

[0 26 0] J/c, ^3, 4, 9, 1 0(DU>Xf-^ 

2;wa±©nr^©[a^^ 

[0 2 6 1 ] Sfc, 6, 7, 8, llCDU>Xy r 



MP*, f lo B j MSA lCC*j»4*HiJU>X©i« 
j&EB (mm) , f 1 o b j + col ttttfi A 1 KfcW 
**M» U > X <b # ^ 7 U > ^ U > X & O^fiR *©«0&ffi 
40 m (mm) £SHT 0 £6&C, NA2 oaJ tt, i2?38t£ 

>X©MWtt- f 2 o b j 2 0cteW4*f» 

U>X(30^JEBt (mm) , f 2 Q B j + c o l 
A 2CCteWS*f!g}U>X«!:^^ 7* U > ^U>X<b<D^fi£ 
&©«U5IE!St (mm) *3fr. 
[0 2 6 2 ] */c, 315. 6, 7. 8, 1 10U>Xf 

s> s&ba nt— srrs<zre. ifcgA i<D*<Diijf 

50 ft *fiA2&@«ffi«»©BIWftS 
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tL. KfiA 2<D*(D|eIJT*a*iftA:ia:S<fc5tClyT 
4>J;<, * & ma«S A 1 co^cDlElSf^MiiggA 2 CD 

»fi&L"Ci<fcl\, ^rtKDJfi^e^ STOKWXM 

[0 2 6 3 ] 6, 7, 8, 1 lOU^Xf** 

S£fi6#l1 

NAQBJ=0.85 t fOBJ=1.765, foBJ+CQL-5.t64, A=405nm 
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[0 2 6 4 ] 
[f!3] 





3 


b2 


-1.76010E-02 


b4 


-2.32030E-03 


be 


-2.16920E-04 


be 


-2.47650E-05 


b10 


-9.47770E-05 



[5 No 


** 


r(mm) 


dl(mro) 


MX 






mm 




. 






1 
2 


u>x 


45.106 
-5.886 


1.200 


1.52491 






«y 










3 
4 




1.258 
-1.023 


2.620 
0.330 


1.52491 




5 
6 




QO 
OO 


0.100 


1.61950 


30:0 


mm 






[§}No 


1 


2 


3 


4 




K 

A4 

A6 

AB 

A10 

A12 

A14 

At 6 

A18 

A20 


4.76958E+02 
2.08642E-03 
2.4461 4E-03 
4.12150E-O4 
-5.23956E-04 


-1.44321 E+O0 
1.741 34E-03 
1.3641 2E-03 
7.9101 8E-04 

-4.31024E-O4 


-7.0631 0E-01 
1.88910E-02 
-1.25940E-03 
4.31290E-03 
-3.15230E-04 
-8.10230E-04 
6.17850E-05 
1.70380E-04 
-7.791 50E-06 
-1.83970E-05 


-3.22309E+O1 
2.02088E-O1 

-3.95843E-01 
2.86204E-O1 

-7.15179E-02 

-2.52269E-04 



[0 26 5 ] 
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NAOBJ=0.85. fbBJ=1.765, fOBJ*coi=4.873, A-405nm 



[IjNa 




r(mm) 


d(mm) 


















1 




oo 


1.000 


1 .52491 


"'-'MM' } 


2 




-5.587 


d2(Dj^) 


















3 
4 




1.247 
-0.861 


2.750 
0.330 


1.52491 


56.5 


5 
6 




oo 

oo 


0.100 


1.61950 


30.0 












jSNo 


2 


3 


4 




K 


1.17826E+O0 


-7.0271 0E-O1 


-2.73840E+01 




A4 


-1.14184E-03 


2.07930E-O2 


1.37781 E-01 




A6 


6.78704E-04 


-2.59850E-O3 


-3.28321 E-01 




A8 


4.40725E-O5 


4.991 90E-O3 


2.62905E-01 




A10 


-2.40347E-06 


-227860E-O4 


-7.81153E-02 




A12 




-9.53320E-O4 


-2.52269E-04 




A14 




4.64040EK)5 






A16 




1.75530E-O4 






A18 




2.14300E-O5 






A20 




-2.99900E-O5 
















85No 


1 


3 






b2 


-1.30000E-02 


-4.98930E-O3 






b4 


1.7652DE-03 


-3.75970E-04 






be 


-5.55960E-04 









[0 266] 



[*5] 



(34) 
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NA1OBJ=0.85, f1oaj=1.765, f1OBJ*C0L=2.469, A 1=405nm 
NA2OBJ=0.85, f2oBJ^1.?90 t f2oBj*CQL=6:582, 





■asm 


r(mm) 




Nil 




















1 




-142.897 


1.000 


1.52491 


1.50673" ) 


'56*5 


2 




-6.048 
















-0.700 








3 
4 




1.203 
-1.207 


2.497 


1.52491 


1.50673 


56:5 


5 
6 




oo 

CO 


d5(pT£) 


1.61950 


1.57752 


30.0 














@No ■ 


1 


2 


3 


4 






K 


-3.11406E+02 


-6.65824E-01 


-6.83350E-01 


^62758E+01 






A4 


-9.81 862 E-05 


2.84851E-Q4 


1.62030E-02 


2.91992E-01 






A6 


3.15053E-04 


-1.97095E-04 


1.54910E-03 


-5.13328E-01 






A8 


-2.71583E-04 


1.29536E-05 


2.89290E-03 


4.15634E-01 






Aio 


-1.05463E-04 


-9.6491 7E-05 


-3.6771 OE-04 


-1.37436E-01 






A12 






-3.58220E-04 


-2.52265E-04 






AU 






1.48420E-04 








A16 






1.19600E-04 








A18 






-3.02300E-05 








A20 






-1.10520E-05 











3 


b2 


-1.1002OE-O2 


b4 


-1.96240E-03 


be 


3.3B8Q0E-04 


b3 


-9.6861OE-05 


bio 


-4.2391 OE-04 


b12 


2.23190E-O4 


bu 


-2.34820E-05 


b!6 


-9.27570E-06 





X l=405nnri 


A 2=655nm 


do<pr^) 


11.340 


5.675 




4.660 


10.325 




0.377 


0.200 


d5<Rr» 


0.100 


0.600 



[0 267] 



[*6] 



(35) 



67 



&m 2 0 0 2 
68 



2 3 6 2 5 3 



mmm* 

NA1obj=H).85, floBJ=1.765, fioBj+coL=2.678, A t=405nm 
NA2OBJ=0.65, f2QBj=1.785, f2QBJ+CQ [1=5.5*4, A-2=655nm 









dtmm;. 


N A 1 




















1 

2 




80.000 
-5.200 


1.00Q 


1.52491 


1.50873 










-0.700 








3 
4 




1.153 
-1.112 


2.492 
d4(pJ^D 


1.50716 


1.49517 


81:6 


5 
6 




oo 

CO 


d5(nj£) 


1.61950 


1.57752 


30.0 
















1 


2 


3 


4 






K 
A4 
A6 
A8 
Aio 
A12 
A14 
Al6 
Ai 8 
A20 


1.61326E+03 
3.66B48E-03 
-1.88619E-03 
-9.40734E-O4 
3.28479E-04 


-1.74124E+00 
2.12455E-03 
-1.01374E-03 
-7.37020E-04 
2.06247E-04 


-5.9488CE-01 
6.0096OE-O3 
9.3570OE-O4 
2.30890E-03 
1.69380E-O4 

-1.7819GE-04 
1.27650E-04 
8.23410E-05 

-2.9043CE-O5 

-2G4210E-O6 


-1.92732E+01 
4.4041 5E-01 

-7.431 89E-01 
6.331 76E-01 

-2.21099E-01 

-2.52284E-04 









3 


b2 


-5.01150E-O3 


b4 


-2.53300E-03 


be 


5.0C850E-05 


be 


3.46760E-O4 


bio 


-4.42280E-D4 


b12 


2.16610E-O4 


b14 


-1.33480E-05 


b16 


-1.56770E-05 





A 1=405nm 


A 2=655nm 




8.721 


5.339 


d2(BT^) 


4.279 


7.661 


d4(pj^) 


0.390 


0.224 




0.100 


0.600 



[0 26 8] 



30 [SI7] 



(36) 

69 

NA1OBJ=0.85, f10BJ=1.765, F10BJ+COL=2.648, A 1=405nm 
NA2OBJ=0.65, f20BJ=1.797. f2OBJ+COL=31.840, A2=655nm 



2 0 0 2 
70 



2 3 6 2 5 3 





«* 


r(mm) 




NAl 


N f . : -J 


u-v-aSBt.::, " 
















1 
2 




1 68.824 
-8.114 


1:000 


1.52491 


1:50873- J 






m 




-0.700 








3 
4 




U78 
-0.969 


2.658 


1.52491 


1.50673 


56.5 


5 
6 




oo 

oo 




1.61950 


1.57752 


3o;o 



5lNo 


1 


2 


3 


4 






K 


6.45250E+03 


-1.0420OE-KN 


-7.83O90E-01 


-1.64943E+01 






kA 


5.634B4E-03 


1.53020E-O3 


2.01730E-02 


4.02751E-O1 






AB 


-1 .26858 E-03 


2.3721 OE-04 


-1.84O80E-03 


-8.51255E-01 






Afl 


-1.84810E-O4 


-6.061 50E-04 


7.061 00E-03 


B.Z9676E-01 






AlO 


-2.11675E-04 


-3.1020OE-O5 


-6.871 70E-04 


-3.27665E-01 






A12 






-9.64340E-04 


-2.52266E-04 






A14 






-6.64990E-05 








A16 






2.6047 OE-04 








A18 






4.7O690E-05 








A20 






^*.45290E-05 






















2 


3 










bz 


-1.80000E-02 


0.00O0OE+O0 










b4 


-1.44700E-06 


-1.70020E-03 










be 




-1.19540E-03 










be 




1.24950E-03 










blO 




-6.48240E-05 










b12 




-2.32140E-O4 






A 1=405nm 


A 2=655nm 


b14 




-1.0867OE-O4 




d0CRl£) 


9.000 


4.532 


bl6 




6.76630E-C5 






4.000 


8.468 


b18 




2.90890E-05 




d4(pj^) 


0,333 


0.202 


b20 




-1.3701 OE-05 




dSCnJJt) 


0.100 


0.600 



[0269] 



[as] 



71 



NA1obj=0.85, f10BJ=1.765. 
NA2OBJ=0.65. f20BJ=1.797, 



(37) 



f1oBJtcOL=3.251. A 1=405nm 
f2OBJH5OL=62.720. A -2=655nm 



2002-236253 
72 





mm 


rlrnm; 


a vmnra*;. 


Ml i 

W X 1 








$m 












1 
2 
3 




-48.480 

2.316 
-3.725 


1;0GG 
2.100 
d3(Rfi(9 


1.91409 
1.71546 


1.836r65 ^ 
1:68962 










-0.700 






56';5 


4 

5 




1.178 
-0.969 


2.658 


1.52491 


1.50673 


300 


6 
7 




CO 

oo 


d5(pj£) 


1.61950 


1.57752 
















©No 


3 


4 


5 • 








K 
A4 
A6 
AS 
AlO 
Al2 
AM 
A16 
Alfi 
A20 


3.13672E-01 
-5.12334E-04 
-4.76439E-04 

1.19244E-04 
-4.60B48E-O5 


-7.83080E-01 
2.O1730E-02 
-1.840SOE-03 
7.061 DOE-03 
-6.87170E-04 
-9 64340E-04 
-6.64990E-05 
2.60470E-04 
4.70690E-05 
-4.45290E-05 


-1.64943E+01 
4.02751 E-01 

-8.51255E-01 
8.29676E-01 

-3.27665E-01 

-2.52266E-04 











4 


b2 


O.0000OE+OO 


b4 


-1.7002OE-O3 


be 


-1.19540E-03 


bs 


1.24950E-O3 


b1Q 


-6.4824CE-05 


b!2 


-2.32140E-04 


b14 


-1.0867DEHM 


b16 


6.76630E-O5 


bi8 


2.90890E-O5 


b20 


-1.37010E-O5 





A 1=405nm 


A 2=655nm 


d0(i5Jg) 


6.172 


2.684 


d2(iij£) 


6.058 


9.546 


d4(*T£) 


0.333 


0.202 




0.100 


0.600 



[0 27 0] 



(38) nm 2002-236253 

73 - 74 

mmmi 



NAOBJ=0.85. fOBJ=1.765, fOBJ^COL=2.5ft6 t A =4Q5nm 



Hi No 




r(rnm) 


cKmm) 








SOS 










2 




-1 9.1 57 
-4.786 


1.200 


1.524&i 










-1.000 






3 
4 




1.258 
-1.023 


2.620 


1,52491 


56.5 


5 
6 




oo 
oo 




1.61950 


30:0 














HjNo 


1 


2 


3 


4 




K 
A4 
A6 

A n 
A8 

A10 
A12 
A14 
Al6 
Al 8 
A20 


4.ZUZyotrnJZ 
9.48753E-03 
2.33S04c-0o 

-o.i ybyyt-<J4 

-|.40/Dyc-U4 
-l.UoUo4fc~uo 


D. 1 4 IZ/t+UU 

4.31052E-03 
1.7u0ou&-0o 
1 .040aZb— U4 

-o. /u yyi h— U4 

-l,2t)Ot)ot-Uo 


— "7 Aft^mp— ni 

/.VD J t Ul U I 

1.8891 OE-02 

-4 OfA/IAC f\1 

-1.ZSy40c™lX3 
4.o i zyut— Uo 

—O.I DZoUt-*U4 

O mOQAC f\A 

—O.I U£o0L-O4 
O.I 7oOUfc— UO 
1.70380E-O4 
/. / y i ouc^jo 

-1.83970E-05 


_o o9inQp+fii 
j.zzouat+u i 

2.O2088E-01 
-*5.y3o4oE— U 1 

Z .ooZU4 h — U I 
- 1 . / lol ob+UU 
— Z . bZzo y t - \J4 
















jllNo 


3 










b2 


-1.7601 OE-02 






mis 


3E2S 


b4 


-2.32030E-03 




d0(Rm> 


10.755 


8.913 


b6 


-2.16920E-04 




d2(W^) 


5.245 


7.087 


b8 


-2.47650E-05 




d4(RT^) 


0.330 


0.315 


b10 


-9.47770E-05 




d5(Bf^) 


0.100 


0.200 



[0 27 1 ] 



30 



2002-236253 
76 





am. 


r(mm) 


d(mm) 


m , .. .i 
















i 
I 




1 £.3UO 


1 9 Oft 


1.5249^1 \ 






Is ~s s\ 


o.you 




















4 




1 OQQ 

— i ,uy4 




1.52491 


56:5 


D 
6 




OO 
OO 


u. IUU 


1.61950 


30.0 




far *M- 










1 


2 


0 


4 




AC 


~4./^0l bt"nJ1 






-3.05930E+01 




A4 


2.58228E-03 


2.24042E-03 


1.6006QE-02 


3.13367E-01 




A6 


2.04663E-04 


9.96475E-04 


1.55150E-03 


-6.06995E-01 




As 


3.85055E-04 


-2.6401 6E-04 


2.24570E-03 


5.84353E-01 




A10 


-6.85899E-04 


-1. 99861 E-04 


-2.41620E-04 


-2.30239E-O1 




A12 






-2.54760E-04 


-2.52265E-04 




A14 






1.30460E-04 






A16 






8.28930E-05 






A18 






-3.98270E-05 






A20 






2.17190E-06 









3 


b2 


-1.9O24OE-02 


b4 


-2.43290E-03 


b6 


-5.931 70E-04 


bs 


-5.42320E-05 


blO 


-3.14260E-05 



(39) 



75 



mmms 

NAobj=0.85, f0BJ=1.765, fbBJ+COL=4.201 . A=405nm 



CO 27 2] 



am 



(40) 



77 



^2 0 0 2- 2 36 25 3 
78 



NA1O8J=0.85, flOBJ=1.765, f 1 0B j+col=3.6281 t A 1=405nm 

-24.491, A 2=655nm 



BBNo 




rCmm) 




















■ ■"■'--u'-'j :? 




1 




oo 


1.00D 


1.52491 


1.5Gfe73- 




2 




-7.594 












«y 




-1.000 








3 
4 




1.163 
-1.130 


2.540 


1.52491 


1.50673 




5 
6 




oo 
oo 




1.81950 


1.57752 


30.0 





2 


3 


4 




9.86027E-01 


-7.0105OE-O1 


-3.5415BE+01 


A4 


-5.00008E-04 


1.25090E-O2 


2.80096E-01 


A6 


2.42635E-05 


6JZ1250E-O3 


-3.97196E-01 


AB 


-3.0T114E-05 


2.89830E-03 


2.48929E-01 


AlO 


7.3441 5E-D6 


-5.498O0E-O4 


-5.19453E-02 


A12 




-3-59630E-O4 


-2-52259E-04 


A14 




1.45510E-04 




A16 




1.20140E-04 




A18 




-2.71410E-05 




A20 




-1.05B50E-06 












1 


3 




bz 


-1.93670E-02 


Q.O0000E+00 




b4 


7.31090E-04 


-5.27370E-03 




b6 




3.349 10E-03 




b8 




-9.67370E-04 




blO 




-2.727 10E-O4 




b12 




1.3771 OE-04 




b14 




-3 66100E-05 




b16 




9.87600E-06 







A 1 = 405nm 


A 2 = 655nm 


dO(oJ^) 


9.000 


5.408 


d2(pT£) 


6.000 


9.592 


d40m> 


0.376 


0.210 




0.100 


0.000 



[027 3] (£16011) 

[0274] mmm i r-«, nvm u>x©7W.fij©®fc: 30 

*f^U->X<D#±feiRII€r*BiE3i*jCC-r^,c:<»: 

-c. >^u>xr#^T&«±feiim£»^ 

* * »tttt£ffl<>>& ctt. **#**£{*©«»t. 

7 * - iy is > Vffl&mx * ? 7" >; > y U > X^g^g 

r. 

[027 5] * fc. f^ffl©^ 1 2 CCfil* ttJBIStCjtaH L, 
?. C©«12A^t)A^J:U. 3SttWl©Jfi#*¥ 
t*«HJ*S. 3e»tc. ^U>X©ifi4MPSg{i£K:«fc»J 



[0 2 7 6] (»S«ai2) 

[0 27 7] mMmzX'te. io v y'<)>ifVlsX<D%M 
m<Dffi&ZfttW U>X©*«W©ffi{C@*T«a*»Ct 3 
C£iC<fc0^U>Xrf6£T££*iiEL'rt,>.S o * 
^*'J >i/U>X©— ^©ffi©^^C|5]t)T^^^^,C <!: 

-e# <j > f b>x©ffi(iSB#©^ffiiR^'fb : &l%t> 

< t * - > jfttMIAt > (2 * >j > ^ u > X^*£ 

*^«©36BH*mO. H2«:«ffiiRJIia*^i-. 
[027 8] $/c. ^1 3{c«*&MH«ceHUr^5fe 
3fc^3i-e#fe£ 0 fc»H*^©SE«* . * » 7 'J > f U > 

©* 1 3 frhtifrz j: 5 k . £tfcffi 2 (Dmityt^m-e 
». u-if3i£w©«fi9». afloat. Majseji^ie 

tB*S. S^^c. »«iu>X©it>^»3aiS«:J:»)IB4 
[0 27 9 ] (£tfcPJ3) 

[ 0 2 8 0 ] HiS^!l3«. gB^ISJ?$o. limi, 
0 . 6 m m© 2 SSI©^tt$Rie^^(*©fB^W^^pItg 



79 

JB*»»4 c ice J: 0, »WS«»3©9E<tK:j: 0«£ 
*5S®4X3i*tliIELTL>S. H5Ccaili»«j»3 0. 
1 mm©i8^<D*l»ia*7nU, 0 6 tcmW^MWZ 0 . 
6mm©»^CD3a8H47n-r o £tc. Ml ©iSffiiK^B 
5 t©*3fc3fc96»rtt. &£A 1=4 
0 5 nm. mMM&m£ t 1 - 0. 1 mmKUtfLTttN 
AO. 8 5*rc^BBP*nai3f^JR^r*5o *tiiC^ 
0, H 8 <D«ffiiRIIH tCTn-T J: 5 Cc. jgftA 2=65 5 
nm. SWa«/S3t2 = 0. 6 mmtc3tUT«N A 

o. 6 5 £x*mmm&mtte&£5t ( miE2tix^ 

So *<DRL N A 0 . 6 b£X±<DytmZ7 [sTf&ftt? 
ISOfeAStiTSCir. jfBJJSSJ? S t 2 = 0. 6mm 

ttrCj:*), A 1 i A 2©&*©SS«lC#LTS^U>X 
XRtf* :/ 'J > y u >X$t ^ * * ^ tt*4*fflc^ 4 



(41) mm 2002-236253 

80 

* [0 2 8 2 ] m 4lcm*teJ%mte&®bXm%:%;¥m 

So 

[0 2 8 3] SI 1 4<D±s©si#. 58ih&kj?s 
man»D&b<omiEi^m^mf . f£i£<Da is. 1 e . 

[0 2 8 4]Jt 2 ^<Q%1ff«RIB«yS«<DSKS« 

Weir. *t«!U>X6cA«-r***©lfel!ttt*aE*. 

x© jtwwjcDffitoia^ J: o 3ttt atE»j«<*fliijtcaciT i> 
20 s. m&WfitM-ttt&K., *t«u>x©»fcje« 

[0285] 
[*1 2] 









d2(pT3E) 


C/l = 405nm. T - 25°C, t = 0.100mm) 


0.006 A 


9.300 


6.700 




A A = +1 Onm 


aooeA 


9.329 


6.671 


A A = -lOnm 


0.00BA 


9.273 


6.727 




AT = 


0LO13A 


9.167 


6.833 


AT = -30°C 


a025A 


9.436 


6.564 




At = +O.Q2mm 


aoo7A 


8.996 


7.004 


At = -O.02mm 


0.014 A 


9.614 


6.386 



[02 8 6 ] 



X [«13] 









d2(HT3E> 






0.006 A 


7.929 


5.071 


(A=405nra. T = 25°C. t = a 100rnm) 




A A = +10nm 


0.008 A 


7.881 


5.139 


A A = -lOnm 


0.012A 


6.000 


5.000 




AT = *30'C 


0.025 A 


7.870 


5.130 


AT = -30"C 


0.035 A 


7.990 


5.010 




At = +0j02rnm 


0.017 A 


7.738 


5.262 


At = -0.02mm 


0.020 A 


8.133 


4.867 



[0 287] 



[ill 4] 



C42) 



81 



^2 00 2 
82 



2 3 6 2 5 3 











( A 1= 405nm. T = 25*C. t = 0.1 00mm) 


0.004 A 1 


11.340 


4.660 




A A = *-10nm 


O.0OSA1 


11.370 


4.03D 


A A= -lOnm 


0.006 A 1 


11.316 


4.684 




AT- +30*C 


0.01 1 A 1 


11.129 


4.871 


AT = -30°C 


0.018 A 1 


11.569 


4.431 




At = -K5.02mm 


0.009 A 1 


10.989 


5.111 


At = -0.02 mm 


0.01 1 A 1 


11.833 


4.167 












( A 2= 655nm. T = 25°C. t = 0.600mm) 


0.003 A 2 


5.675 


10.325 




A X = HOnm 


0.002 A 2 


5.708 


10.292 


A X-~\Onm 


0.004 X 2 


5.630 


10.370 




AT = -t-30'C 


0.006 A 2 


5.730 


10.270 


AT = -30*C 


0.003 A 2 


5.611 


10.389 




At = -K).D?rnm 


0 004 A 2 


5.444 


10.556 


At = -0.02 mm 


0.002 A I 


5.891 


10.109 



[0 28 8] (HSWJ4) 

[0 28 9] jgitflUW:. »IJI3««JS3 0. lmm<b, 
0 . 6 m m<D 2 ^<0^«IE»»»©gBI»S^3OTI« 

* <D««K*t it^u> Xr«4t 4 WLhfejRit 
[0 2 9 0] MCC, 3tftU>X(DJBSf^^ , 7-Sy : r ^ 

[0 29 nH9(caW«fi)S3 0. lmmOlIM 

S8H£^U HI 0Cca?8S«/SSO. 6mm©»£<D 

itKH^-r. hi i<Dwmummfrht>fr&& 

COai^^rii, $IAl=405nm, 3 
t 1 = 0 . lmm(C»lt»NAO. 85^ 
r*(D^HP^3ta«RJR^"C*4 0 *tUC*tU H 1 2 CD 30 
HcffiiD^H*cijVr<fc5K: k $gA2 = 65 5nm, Mm 
ISf3t2 = 0. 6mm(C3FtLr«NAO. 6 5$T* 
3&J{5 tfftl^K: & S <fc 5 KffllE i* tiT I > 4 . 
[0 29 2] 5Cc«^ftlHH«:itaHL 

"T. coSl5^b*>4J;5K:, ©16:^3* 

i3^m*4. 3 etc, 3*gju>Xco**/SSKHtcj:0 40 
[0 29 3]^/c, 2 ^^t*«f5fi»K(*oai»Sfi 

y U > X^^gCDjtffl^lgilS *HoWS. 
[0 294] (HSfe{&]5) 

[o 2 9 5 ] mums it* mmmmm^o. immt. 

0. 6mm<D2»©*m^»«#<DE»W4^1ft 50 



[ 0 2 9 6 ] H 1 3 CCj®5J31KJ53 0 . 1 m mCD*§^CD 
Mm&ml,. HI 4tca?aS*W3 0. 6mm<Dt§£- 
©5KKH«:7S-r. H 1 5©3«ffiJK^H^6fo*>* 

Jr^tC, C<DSl3te(&^T«, agAl=4 0 5 nm, 
jMHStR/SS t 1 = 0. 1 mmtC*tUT«NA0. 8 5 

&x<(D±mnmmm!&g:xfo& 0 -ttucstu hi 6 

©SffijRMHK^-r <fc 5(C, ^SA 2 = 6 5 5 n m, a 
BJSiJf^ t2=0. 6mmtC*fLr«NA0. 6 5£ 

[0 2 9 7 ] 3 6tc, # ? >yu>X<D56tt*RIS» 
«»WOHtc|gW«JS*»WS c <bT\ A 1 t A 2 CDS 

^cDffi<D^tc[niSTTf^ ; &W'r^cDT\ *>yzfy>ifu> 

[0 29 8 ] S/c, gtl 6&C«*&MBCC@BLTC0E> 
T 0 cco^e>^^>J:^tc v #*tt«<D***^r 

[029 9 ]^/c 2 SScD^tf WiB»Wf^C!>3ns« 

tl^o *fc. ^U>XR^^^^U>^U>XCcy 

SlgcDfifflcDSM^ Hotl^. 
[0 30 0] (Hlb0l6) 

[ 0 3 0 1 3 IOSW6tt. »IB»«»3 0. lmmi, 
0 . 6mm(D2 ^©^«E»«#<DBE»II43&JdI1IB 



33 

[0 3021 117 CCjg|8SS«S 0 . 1 m m©»^<5[> 
pfcKB^U SI 8lCj§i!BS«/SS0. 6 ramOiS^ 

«fc5fc* C<Day6#**-Ctt, «fiAl=4 05nro, 
^SSi?$tl=0. ImmmtBNAO. 8 5 

£x*<D±mammmi\mx*&& 0 *n^i, 020 

<Z>»ffiiRM0fC^-r «fc ^{C, jftfiA 2 = 6 5 5 n m, M 
t 2 = 0. 6mmCC*fLTWNA0. 65f 

r # aa» 4jm tc & 4 j: 5 icttE 3 n r 1, > * . 

[0 303] £6&C, iovW >^U>X£ iaf2ft« 
JSJECD^U h U>Xi-rSC<h"C. A1£A2CD&* 



(43) «fH 2002-236253 

84 

* [0 3 0 4] *1 7*C«*&MHte*§HLTC(D 

U>X***|CC»or»^Ci^ WE OA**** 
To c J: 5 cc. 

tH3^4o 

[ 0 3 0 5 ] *fc, 2mm<D%:mmmm&<DmmM 
m £ testis it^77-y>^u> zzymjifaic^ 3 

[0 3 0 6 ] 
* [^15] 



[0 3 0 7 ] 











( X 1 = 405nm. T = 25"C, t = 0.100mm) 


0.002 A 1 


8.721 


4.279 




A A=+10nm 


0.007 A 1 


8.742 


4.258 


A A = -10nm 


0.007 A 1 


8.702 


4.298 




A T = +30°C 


0.003 A 1 


8.783 


4.217 


A T = ~30°C 


0.003 A 1 


8.O60 


4.340 




A t = -K).02mm 


0.009 A 1 


8.473 


4.527 


At = -0.02mm 


0.010 A 1 


9.000 


4.000 












C A 2= 655nm, T = 25°C, t = 0.600mm) 


0.003 A 2 


5.339 


7.661 




A A = -H Onm 


0 002 A 2 


5.385 


7.615 


A A = -1 Onm 


0.006 A 2 


5.303 


7.697 




AT = +30°C 


0 001 A 2 


5.39 a 


7.602 


AT = -30°C 


0 005 A 2 


5.Z91 


7.709 




A t = +0.02mm 


0.008 A 1 


5.213 


7.787 


A t = -0.02mm 


0.002 A 2 


5.47 B 


7.524 


^30^ [^16] 










C A 1= 405nm, T = 25X. t = 0.100mm) 


0.004 A 1 


9.000 


4.000 




A A = + 1 Onm 


0.004 A 1 


8.990 


4.010 


A A - -1 Onm 


0,010 A 1 


9.065 


3.935 




AT = +30 ,> C 


0.01 7 A 1 


8.804 


4.196 


AT = -30 4 C 


0 030 A 1 


9.205 


3.795 




A t = +O.02mm 


0.009 A 1 


8.690 


4.310 


A t = -0.02mm 


0.014 A 1 


9.334 


3.666 










d2<W3E) 


C A 2= 655nm. T = 25'C. t = 0.600mm) 


0.008 A 2 


4.532 


8.468 




A A~ -MDnrn 


0.007 A 2 


4.547 


8.453 


A A = -1 Onm 


0.008 A 2 


4.515 


8.485 




A T = +30°C 


0 01 2 A 2 


4.523 


8.477 


A T = -30°C 


0.008 A 2 


4.543 


8.457 




At = 0.02mm 


0.01 0 A 2 


4.417 


8.583 


A t = -0.0 Zmm 


0.008 A 2 


4.648 


8.352 



[0 30 8] 



C*l 7 ] 
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dO(Bm> 


d2R£> 


(A 1= 405nm, T = 25°C, X= 0.100mm) 


a007A 1 


6.172 


5.058 




A A= +10nm 


0.018 A 1 


6.175 


B.055 


A A- -10nm 


0.009 A 1 


6.185 


6.045 




A T = +30°C 


ao2o A i 


5.925 


B.305 


A T = -30°C 


0.051 A 1 


6.445 


5.785 




A t = +0.02mm 


0.01 4 A 1 


5.834 


6.396 


At = -0.02mm 


0.039 A 1 


8.590 


5.640 












( A 2= 655nm. T = 25"C, t = 0.500mm) 


0.010 A 2 


2.684 


9.546 




A A = +10nm 


0.007 A 2 


2.743 


9.487 


A A = -lOnm 


0.008 A 2 


2.659 


9.571 




AT = +30°C 


aoi 1 A 2 


2.694 


9.536 


AT = -30°C 


0.009 A 2 


2.710 


9.520 




At = -K).02mm 


0.009 A 2 


2.582 


9.648 


At = -0.02mm 


0-008 A 2 


2.821 


9.409 



[0309] (mmmi) 

[0310] mmmi — ;#©#*A»BffJK:jWS» 
2 JB©8B»JB**rr 4#»«fi B»«f*&K» 

j8W*«/S3«0. 1 mm, »2<DSBS§W<Dj89!K«JS 

#6*-rS«B«li (*©SE»«SCc3^<Z>«ffiiR^) 

[0 3 1 1 ] *fc, *r»u>X©*»«©ffi«:0»r«HB 

vnv&mwM&mttcmiEisXis*)* sect, 

oTl^o 02 ncj8^«S/S3 0. lmmCDti^©* 

^g^^T7F-r e Sfc, B2 3K0 2 1 ©»-&©SBBJRH 
i^l v B2 4KB2 2<DJ8^©«ffiJR^B*^'r. 
[0 3 12] (HtEM8) 

[0313] *J6W8Ttt. *M9U>X©3fc«ffilJ©ffi«: 
>XT4 i + >*teJH/'Cl>*. 

[0 3 14] *tftU>XS^7^'J>^U>X 

To 

1 8 6C« * &MBtCj£§B U 



i^a**., $e>*c njfiW8(D3*K5u>XK, *p&m 

[0 3 16] (HttM9> 

[0 3 1 7 ] 3l*fc«9tt. 2!5i«f^0. lmmi, 

o. 6mm<D2mm<Dffimmmmt*<Dmm£&^m 
we^^sr**. »»u>x©*iiaflpj©ffl«ciajf» 

JB*»W4c<bCC<fcO, «93»«»3C«^bCCj:0IB4 

30 0. 1 mm<Di%S<Dyt38m%7nL. B 1 8 {cj§0jiat5J¥ 
50. 6mmCD^CD*ffia^^*r D S/c, 019<DJ£ 

A 1 = 4 0 5nm, MWS&m 2 t 1 = 0. 1 mmCC*f 
UtttNAO. SSS-CCD^BBP^KjJSiR^**. 
**iKl*tU H2 0(D«ffiiR^HK:^"rJ:5K:, igA 
2 = 65 5nm, lilftl$t2 = 0. 6mm&C*fL 
tliNAO. 6 5*-C3&saa*ttiR^CJQ:&J;5tc*|iES 

[0 3 1 8 ] 0 2 7 CC j§HJB15Jf $0. lmmCDia^-CD 
40 ftS&M&TjkL, H2 8tc3WSS/f SO. 6mmCDifi^ 
©3fciBB*7Kr o H2 9©SKffijRMH^e>to^S 

<fc5 0c, C©*3feMe^*r« v MAl=4 0 5 nm, 
SMISSSt 1 = 0. lmmCTUttiNAO. 8 5 

(Di*ffiiR^Htc^-rj:^^, SSA2 = 6 5 5nm, jf 
BMW 5t2 = 0. 6mm(C*fUr«NA0. 65£ 
t?*s ataftHiRS *C & 4 <fc 5 KfiBJE S ti T l * S o 
[0319] S/c, *y^"y>yu>X(30jl&iHffl!J(Dffi(C 



(45) 
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IEl/TC>5„ *IBte^|CD*->7 ,, J>^u>X«— -from 
©<&{CH!#Tflii»£W-r&CD-C, *^'J>^b>X©I 

[0 32 0] Sfc, *1 QtC^^&MHCceHL-cSI^ 
4. 

mum) 



10 



2002-236253 
88 

8feJ>ttRg«: J: 9»£-r&#B«a©fiS##£«: 

awe t, >« * ^ y > ^ u > xg.&g.&o-simomm'S: m 

[0322] 

[ai8] 









d2<pj£) 


( A = 405nm. T - 25^. t " 0.100mm) 


0.005 A 


9.300 


6.7DO 




A A - -MOnrn 


0.006 A 


9.334 


6.666 


A A = -lOnm 


0.011 A 


9.270 


6.730 




AT = +30°C 


0.023 A 


9.174 


6.826 


AT - -30*C 


0.033 A 


9.424 


6.576 




At = +0.02 mm 


0.006 A 


8.949 


7.051 


At =-0.O2mm 


0.012 A 


9,662 


6.338 



[0 3 2 3 ] ^ [II 9 ] 







dO<Rj£) 




( A 1 = 405nm. T= 25°C, t= 0.100mm) 


0.004 A 1 


9.000 


6.000 




A A = +10nm 


0.003 A 1 


6.935 


6.065 


A A = -lOrvn 


0.009 A 1 


9.071 


5.929 




AT = +30°C 


0.006 A 1 


8.830 


8.110 


AT - -30°C 


0.014 A 1 


9.122 


5.878 




At = +0.02 mm 


0.006 A 1 


8.762 


6.238 


At = -0.02mm 


0.009 A 1 


9.256 


5.744 








d0(SJ3^ 




( A 2= 655nm. T = 25 D C. t = D.600mm) 


0.004 A 2 


5.40S 


9.592 




A A = +10nm 


G.004A2 


5.417 


9.5B3 


A A - -lOnm 


0 004 A 2 


5.408 


9.592 




A T = -*-30°C 


0.005 A 2 


5.437 


9.563 


AT = -30 (> C 


0.006 A 2 


5.390 


9.610 




At = +0.0 2mm 


0.004 A 2 


5.322 


9.678 


At = -0.02mm 


0.004 A 2 


5.503 


9.497 



[0 324] #ccc, HJfiWl 0 — 2 OCCOC^rtftB^T^ 

-*«*C*$tvt\ NAo b j «*fftU>X<D«»JBBP 
f o b j tt^u>X©gKt3B»«fiK:*$W4J«jS 



[0 3 2 6 ] */c, HSfetfU 0-2 0<DU>Xr-£fc: 

a*. 2;*«±©ir^©iEi^ 

[0327] 
[*2 0 ] 
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10 


11 


12 


*3T.--;.jj 


c :- : ^3»i 
















t 


1 


1 


















foaj (mm) 


2.667 


1,875 


1.765 


1.765 




NAobj 


0.75 


0.80 


0.85 


035 




A (nm) 


405 


405 


655 


405 


•405 



fD/f 


11.5 


14.8 


41.1 


15.7 


A3 


A -f -ZCni/CWi-Pi 2 )) 


0.26 


0.46 


0.23 


053 


0.43 


CX1-X2) ■ <N-1)/(NA • f ) 


0.38 


0.40 


0.45 


0.44 


0.43 




96 


1 


-B 


-65 


-31 
-34 


.(Pb/Pf)... gas 


0.8 


2.0 


2.7 


ZO 


0.4 
0.0 


ACA / ASA 















16 


17 


18 


19 


20 




mis 

£2® 




mm 


fffiffi 


ffflffi 


SEE 


1 

1 


1 


1 
1 


1 


1 














foBJ (mm) 


1.765 


2.273 


1.667 


2.222 


1.765 


NAobj 


0.85 


0.88 


0.90 


0.90 


0.85 


A (nm) 


405 


405 


405 


405 


405 



fD/f 


5.0 


15.0 


16.7 


16.1 


10.5 


A -f ■£( ni/ (Mi * Pi 2 )) 


1.20 


0.97 


1.72 


1.27 


0.19 


(X1-X2) * (N-1)/(NA • f ) 


0.45 


0.49 


0.46 


0.52 


0.44 


b4 -(him.x)V(A *f *NA 4 ) 5212s 


-33 
-13 


-175 


-1D5 
-121 


-130 


0, 


|(Ph/Pf)-2| 


0.0 
24 


2.9 


e<3 

1.6 


4.0 


QJ0 


ACA / ASA 










-0.5 



[0328] (sgjfcCTio) 30 ttc, mmm^m^, ytmmmm<D4^Ai(oMAm 

iBJKii©^7*~#*J5R#W:* 0. 001 ArmstlT 

[0330] 
[*2 1 ] 



[0329] mmmi o<D*ti»u>xtt. na d b j = 

0. 75. f o b j = 2. 6 6 7mm. A-40 5nm 
^4X^*0 3 6K^Vf 0 U>XWf4«, 4 0 0nmM 
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NAOBJ=0.75, fdBJ=&6§7. t A=4Q5nm 



a No 




r(mm) 




N A 


.: _ J 


0 












1 

2 




1.915 
-4.456 


2.900 
0.870 


1.56037 




3 
4 




oo 
oo 


0.300 


1.61950 


5e;d 







Si No 


1 


2 


AT 

A4 

A6 

A8 

AlO 

A12 

A14 

A16 


-6.41010E-01 
B.00670E-O3 

-9.11060E-O5 

-3.06660E-O4 
8.14520E-O5 

-8.17660E-O6 
1.99640E-06 

-2.89380E-07 


1 .72346E+00 

1.0181 1E-01 
-7.10669E-O2 

3.66800E-02 
-1.22905E-02 

1.90782E-03 




£5& 



BBNo 


1 


b2 


-1.63000E-02 


b4 


2.05590E-03 


b6 


-6.63630E-04 


b8 


-9.17880E-O5 


blO 


2J3080E-05 



[0331] (mmmi i > 

[0332] mmmi i©*w»u>xw\ na 0 b j = 

0. 80, foBJ = 1 . 875mm, A = 405nm 

jS4XH*H 3 8 Cc^To U >XW4ti, 4 0 0 n mittflS 
©W8B8«¥*s 9 0 %J£U:T* 0 , ffifflfflWc^tfO. 1 



0. 0 0 1 A r m sT*&& 0 
[0 3 3 3 ] 
[*2 2 ] 



(48) 
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NAOBJ=0.80. fOBJ=1.875, 



1ftm 2002-236253 
94 



A =405nm 



[SI NO 




r (mm) 


dfmtn) 


• N A 


' ;/ Y^9c-- 


U 




00 








1 
Z 




1 .OOf 

—1 "Mft 
f . / *+o 


2.550 
0;444 


1.56037 


5£0 


3 
4 






0.100 


1.61950 


30:0 










SB No 


1 


*> 




K 


-6.79920E-01 


-^4.04602 E+01 




A4 


1 .50590E-02 


2.16165E-01 




A6 


4.29380E-04 


-4.71774E-D1 




Ab 


-1.35450E-03 


5.16381E-01 




Aio 


1.91340E-03 


-3.1 7013E-O1 




A12 


-7.1 2830 E-04 


8.0B678E-02 




AH 


1 .33660E-04 






A1B 


1 .63880E-O5 






A18 


-1 .2O020E-O5 






A20 


-2.69500E-06 








IS* 








1 






b2 


-1.8O0O0E+O0 






b4 


3.37080E-05 






be 


-1.36900E-03 






b8 


-5.52560E-04 






b10 


4.75200E-04 






b12 


-3.83440E-05 






bM 


-1.34940E-05 






bl6 


-4.32630E-06 







[0334] (mrnm 1 2 > 

[0 33 5] H^Fdl 2©*M»U>Xtt. NAo b j = 
0. 85, f o B j = 1. 76 5mm, A = 65 5nm 

f!2 3K^U #ttH*B3 9fc:7nU #ffiJRMRtf# 
*flX**B4 0 OCtST. U>X«f4B, 6 5 5 n mififlS 

©rt^jaa*^ 9 0 %j£LtT* 0 . «a*p»**^o. 1 



&C*«i'<D«NFBtti«fiS^ta*+ 3 n m <h{£5EL/ct§ 

fl^O^ 0. OOlArmst* 

*. 

[0 3 3 6 ] 
[*2 3] 



(49) 
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NAOBJ=a85, fOBJ=1 .765, A =655nm 



4#B8 2002-236253 
96 







r(mm> 


d(mrn) 






0 


m 










1 

2 




1J210 
-0.872 


2:680 
0.342 


1.50673 


56;5 


3 
4 




oo 

CO 


0.100 


1.57752 


30>0 










1 


2 




K 

A4 

A6 

A8 

A10 

A12 

A14 

A16 

A18 

A20 


-6.8931 0E-01 
1.81650E-02 

-2.65050E-03 
4.899 10E-03 
2.90660E-04 

-9.653 10E-04 

-2.29250E-O4 
2.29980E-04 
1.01560E-04 

-5.89110E-05 


-1.90308E+01 
2.93358E-01 

-6.33226E-01 
5.46447E-01 

-1.85876E-01 

-2.52298E-04 





1 


b2 


-6.89430E-03 


b4 


-9.83830E-04 


b3 


4.18320E-05 


bB 


-7.10440E-O5 


b10 


-3.99760E-05 



[0 33 7] (m&Ml 3) 

[0 33 8] MMM 1 3 ©*N$3 U>X«. NAobi = 
0. 85, f o b j = 1. 7 6 5mm. A = 40 5nm 
©Pffi#ISffi©*M35U>XT-*-5„ *©U>Xf-^?: 
»2 4(CjnU *8g0£0 4 1 CCthU ^BJRMS^N 
*iRM?rS4 2 CCTnT. U>Xtflsftt. 4 0 0 n mifi^ 

©rtS52ja*3W9o%«±-c*«). t§«m*^o. 1 



«&©£4I:&'JM$ < HP*.*:. Jlifi^l 3©*HJjU>X 
©. K^^'B^^ffi^©^?*-*;*^^. 
0. 0 1 1 A r m s r&-£ 0 

[0 33 9] 

1*2 4] 



(50) 



97 

NAOBJ=0.85 t fOBJ=1.765. A =405nm 



mM2 002-236253 
98 





mm 


r(mm) 




HA 


. Mm:- 


0 


m 










1 
2 




1.286 
-1.352 


2.550 
Q.342 


1.56037 




3 
A 




oo 
oo 


0.100 


1.61950 


30:0 




SIS 






©No 


1 


2 






-5.68250E-01 


-4.39670E+01 




A4 


5.481 80E-03 


3.36428E-01 




A6 


-3.16510E-03 


-8.18253E-01 




A8 


7.94800E-03 


8.46297E-01 




A10 


-4.20640E-03 


-3.01652E-01 




A12 


4.13280E-04 


-5.58799E-02 




A14 


5.39340E-04 






A16 


-1 .78600E-04 






A18 


6.3001 OE-06 






A20 


-3.701 50E-06 






l5ltfT®1 








SNo 


1 






b2 


-1.80000E-02 






b4 


-4.79270E-03 






b6 


4.68280E-04 






b8 


1.97170E-04 






blO 


-1.79110E-04 







[0 34 0] (33S0J14) 

[0341] mam i 4(D3*»u>x». na g b j = 

0. 85, foBj =1. 765mm, A - 4 0 5 n in 
*iR^*ia 4 4 CC^To U >Xtf *4tt* 4 0 0 n mi&B 

<Dfo$$mmm& 9 0 %«±r* 0 , 0. 1 



«f*ffl©#I^±fcIE©>* ? - * £0*rfliiB*»JGR 

0. 0 1 1 A rmst^^ 
[0 34 2] 
[*25] 



(51) 



NAobj=0.85, 



99 



fOBJ=1.765, A =405nm 



2002-236253 
100 





mm 


r(mm) 


d:fmm) 


N A 




0 


m 










1 
2 


f*j TXI V *S >"\ 


1.311 
-1.543 


2.600 
0:356 


1.56037 




3 
4 




oo 
oo 


0.100 


1.61950 


300 




lift 








1 


2 




K 


-5.70090E-01 


-5.47030E+01 




A4 


4.79700E-03 


3.60220E-01 




A6 


-3.17910E-03 


-8.15380E-01 




A8 


8.201 80E-03 


8.40600E-01 




A10 


-3.98350E-03 


-3.057B0E-01 




A12 


4.42940E-04 


-5.58800E-02 




A14 


5.27830E-04 






A16 


-1 .90040E-04 






A18 


5.42840E-06 






A20 


-2.5741 0E-07 
















1 


2 




b2 


-1.50000E-02 


-4.80000E-02 




b4 


-4.2791 0E-03 


-4.56290E-03 




be 


9.714O0E-04 


4.8751 OE-03 




be 


3.79510E-04 






blO 


-9.88470E-05 







[0343] (mmmi 5) 

[0 3 44] mmmi 5<D*t^u>x^ na d b j = 

0. 85, f o b j = 1. 76 5mm, A = 4 0 5 n m 

g|2 6CC^U #KB*H4 5CCij*U ^ffiJRSRV* 
*jRH*ia 4 6 CC^-T. U >X*fif4«. ML a C 1 3 0 

(HOYAtti) zm^tc mmmi 5<D»»u>xr 



^TI$©iRffiiRg|©'r^=*--^7^)3c»6i 1 0. 00 6 A r 
m s X'$>& 0 

[0 34 5] 

[*26] 
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r(mm) 


dfrnrn) 


N X 


: : '.' ! 


0 












1 

2 




1.469 
-3.508 


2.580 
0.313 


1.71558 


5313 


3 
4 




oo 
oo 


0.100 


1.61950 


30.0 










1 


2 




K 

A4 

A6 

A8 

A10 

A12 

At 4 

A16 


-4.6041 OE-01 
2.19850E-03 

-4.66870E-03 
6.98400E-03 

-3.51040E-03 
3.47710E-04 
3.24050E-O4 

-1.11810E-04 


-4.02877E+O2 
3.61766E-01 

-1.22684E+O0 
1.75074E+00 

-1.02084E+O0 

-2.52228E-04 



Si No 


1 


b2 


-1 .80000E-02 


b4 


-4.25450E-03 


be 


-4.49120E-05 


b8 


7.82220E-O4 


bio 


-3.03930E-04 



[0346] (mmmi 6 ) 

[0347] mmmi 6o*raju>x», na q b j = 

0. 85, f o b j = 1. 7 6 5mm, A=405nm 

«2 7CC?i*U *f8B*H4 7K:*U *fflJRii&V* 
*JK^*B 4 8 CCSrr. U>X*f*4tt, MNBF82 
(HOYAttl) *ffll>/c. HJfcWIl 6Q^U>Xt 



0^ig^^^3tS§^^4^«±^^^^ffiffl 

f^^^OiffiffljRM^^^-^^^W, 0. 0 0 
3 A r m s 

[0 34 8 ] 

«2 7] 
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B5No 




r(mm) 




N A 




0 


m 










1 

2 




1.643 
8.646 


2.550 
0.307 


1.85403 


Ml 


3 
4 




CO 
CO 


0.100 


1.61950 


30:0 












1 


2 




K 


-5.92090E-01 


0.0Q0QOE+O0 




A4 


6.6676OE-03 


5.2628OE-01 




A6 


2.44820E-03 


-2.1 8900E+00 




A8 


-8.85650E-04 


4.851 20E+00 




Aid 


3.95960E-04 


-4.1579OE+00 




A12 


2.78400E-04 


-7.7881 0E-05 




A14 


-1.86060E-04 






A16 


-1.72880E-05 






A18 


3.67460E-05 






A20 


-7.70340E-06 








ISA 








1 


2 




b2 


-2.77440E-02 


-2.84340E-02 




b4 


-2.46430E-03 


-9.06730E-02 




b6 


9.19820E-05 


-1 .39440E-02 




bB 


-2.11860E-04 


-6.46650E-02 




b10 


1.33950E-04 


-2.491 70E-01 





[0 350] mmmi 7©*t®u>x«. na d b j = 

0. 88, f o B j = 2 . 2 7 3mm, A = 4 0 5 n m 

*2 8«l7nU *RB*a4 9(C,Tl l »ffiiRSatf* 
*JR^*H5 0 Ct7jrr o U>X»?4«, 4 0 0 n mififg 

©rtsp2ia*3&s 9 o %a±T*> o , taw***** o . 1 



0. 05 1 Arms t?£>£ 0 
[0 35 1 ] 
[«2 8 ] 
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17 



NAobj=0.88, fOBJ=2,273, A=405nm 







r(mm) 


d(mm) 


N A 


mar .. - J 


0 


m 










1 




1.597 


3.220 


1.85403 


40:7 


2 


-2.020 


0.459 






3 




oo 


0.050 


1.61950 


30:0 


4 


oo 










mm 






a no 




2 




K 


-6.967 10E-01 


-7.2801 8E+01 




A4 


-9.11750E-04 


2.27544E-01 




A6 


3.63810E-03 


-2.921 91 E-01 




A8 


2.03600E-06 


1.87414E-01 




A10 


3.74390E-05 


-4.87689E-02 




A12 


-8.51220E-06 


-1.06557E-05 




A14 


1.45070E-06 






A16 


I.02320E-06 






A18 


-2.02090E-07 






A20 


1.28450E-09 
















1 






b2 


-1.47O0OE-O2 






b4 


-6.0490OE-O3 






b6 


1.25550E-03 






b8 


7.26750E-05 






b10 


-8.43540E-05 






bl2 


3.36070E-06 






b14 


1 .55520E-06 






b!6 


-2.241 20E-07 







[0352] (mmm i 8 ) 

[0 3 5 3 ] USSFfJl 8<D*tt»U>X«:, NAo b j = 
0. 90, f o b j = 1. 66 7mm, A - 4 0 5 n m 

£M^*m 5 2 Cc^fo U>Xtm«, 4 0 0 n m&ffi 
<Dft^M&m&9 0%\U±^$>K). ISfflR^^O. 1 



cd, jm^oimtz'bz <mztc 0 mmmi 8<Dft% 

0. 02 OA rmst*i. 
[0354] 
[^2 9 ] 
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NAOBJ=0.90, fQBJ=1.667, A =405nm 



S No 




r(mm) 


dCmm) 


NA 




0 












1 

2 




1.237 
-1.062 


2.520 
0.320 


1.56037 


55;0 


3 
4 




oo 
oo 


0.050 


1.56037 


30.0 





m 


15] INO 


1 


2 




-6.46800E-01 


-3.60880E+01 


A i 

A4 


-8.83O50E-O4 


5.89520E-01 


A c 

Ao 


1.16500E-02 


-1.09310E+OO 


A8 


-3.72480E-03 


1 .29000E+00 


A10 


3.03420E-03 


-8.19720E-01 


A12 


-3.35550E-04 


-2.20050E-04 


A14 


-3.22730E-O4 




A16 


3.12O30E-05 




A18 


7.11790E-05 




A20 


-5.99840E-06 




I3»rBH1 


mm 




1 


2 


bz 


-1.80O00E-O2 


O.OO000E+00 


b4 


-9.15570E-O3 


-1.74220E-01 


bs 


2.54090E-03 


-4.84020E-02 


b8 


9.97970E-04 


3.64290E-01 


blO 


-2.49880E-04 


-4.89460E-01 


b12 


-2.5024OE-04 


4.30880E-01 


bU 


3.951 10E-05 




bis 


4.801 90E-05 





[0355] cmmw 1 9 > 

[0 3 5 6] HJSflll 9(D*M»U>X«. NAo b j = 
0. 90, f o b j =2. 22 2mm, A = 4 0 5 n in 
©Wffi#Sffi©^U>XT*£ 0 ^0b>Xf-^^ 
^3 0CCtfU, #818*815 3 KtSU #BJRSRtf# 
*JRM*H 5 4 CCtRT. U >X*f**«, 4 0 0 n mjfifg 



0. 0 3 5 A r msTftS. 
[0357] 
[*3 0] 
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NAOB^=0.90, fOBJ=2.222, A=405nm 



SiNo 


mm 


r(mm) 


d:(-mnn) 






0 












1 




1.562 


3:200 


1 .56037 


550 


0.430 






2 


-1.833 






3 




oo 


0.050 


1.61950 


30.0 


4 


CO 









if No 


1 


2 


K 


-5.90670E-01 


-7.42228E+01 


A4 


-1.591 60E-03 


2.49747E-01 


A6 


2.34430E-03 


-3.2466 1E-01 


A8 


-1.19450E-04 


2.09780E-01 


Aio 


1.37550E-04 


-5.4761 9E-02 


Al2 


-4.66040E-O6 


-1 .06545E-05 


AH 


-5.25D50E-06 




A16 


1J2520E-08 




A18 


3.27640E-07 




A20 


-9.09930E-08 






BKflt 






1 




b2 


-1.40000E-02 




b4 


-4.801 00E-03 




be 


5.45750E-04 




bB 


1.37010E-04 




b10 


-5.0461 0E-05 




b12 


1.87380E-06 




bl4 


1.09100E-07 




b!6 


-1.80980E-07 





[0 3 5 8 ] (JU60J2O) 30 
[0 35 9] mmM2 0<D*f*»U>XfcJ:> NAo B j = 
0. 85, f o B j = 1. 7 6 5mm, A = 4 0 5 n m 

&MM*M 5 6 CC^t\ U>Xtff4«* 4 0 0 n miSffi 
©rt3P2a**$9 0%JW±r*D, fflfflKTK^O. 1 

X<D$4±fe*K^£ffiIEi!PJi UT»M««ftS (405 
nm) ©gcffiiR^-^tfiSfiflPJ (4 15nm)0» 
ffiiR^-^iS«fiWJ ( 3 9 5 nm) ©SffiiR^*- 



0 5 nm*5<fcCJf4 1 5 n m<D«ffiiRS^- ^OT^©^ 

-2^k*«(DJ* BffiK^D^fbSA S Att, 4 0 5 n m 
©BcffiiRM*-^**<DTffl^4 1 5nm<D*£BiK^# 

^#~^CD_hiSl<?:4 1 5nm<D«ffiiRII*-^©±St 

7*-^7^)sE^tt, 0. 00UrmsHT"C*5 o 
[0 36 0 ] 
[*3 1 ] 
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©No 




r(mm) 


d{fTim) 


N A 




0 


m 










1 

2 




1.335 
-1.416 


2.520 
0.351 


1.56037 




3 
4 




CO 

oo 


0.100 


1.61950 


30.0 





1 


2 


K 


-5.33800E-01 


-3.98083E+01 


A4 


1.31110E-02 


3.43726E-01 


A6 


-3.76070E-03 


-8.37765E-01 


AS 


7.87750E-03 


9.23861 E-01 


A10 


-3.94330E-03 


-3.62683E-01 


A12 


4.99270E-04 


-5.587B9E-02 


A14 


5.34370E-04 




A16 


-1 89530E-04 




A18 


2.74060E-06 




A20 


3.15440E-07 





BlgflB««t 

SNo I 1 
b2 I -2.70000E-02 



C57) 

HI 

^JE#]20 

MAnn.i=nfl5 fbBJ=1 .765. A =405nm 



[0 3 6 1 ] JW±©HJ60* 10-20 ©&*f*5U>XK: 

[0 36 2] ±3*©**fc»Hr«, 1 0 ©-<£ 

f8©*3Hfc:E (Sfctte) *fflC*T, Wtf-tf* E-02 

(-10" 2 ) ©«fc5fcfi-ri8^#*£ 0 

[0 363] ^ccc, **K«:J:S3ete<DJfJS8i LTCDJj! 
l-S4©7Ef^7^M^i3L 03 2. 03 

3 R[>i 3 4 cct o *h**iSMi»- *. 

[0 3 64] 03 icc^r«fc^cc. Sl©*f^7 
1f 1 1 2<fc*W0Tt>-6. IglOTfc^^iLTGi, 

o. i mm<Daiwa«*w^"***Stt*is«- 

©3fc7MX**ffll>£C£j&*t?*. f£2©#fwX^<b 
Ut», U^<D%f^ 79^ -r»to%, 0. 6mm£Ol 
?8SS*WriDVD. DVD-ROM, DVD-RA 
M, DVD-R, DVD-RW, DVD+RWf(D§S 
DVD, #>£1>B, 1. 2mm©jS?B*«*?tr*C 
D, CD-R, CD-RW, CD-Video, CD- 
ROMAIC D*/Bl>£t &#"C*4. 
[0 36 5 ] */c. »l©*aH«hlyr«, 4 00nmfl 

«aifeSHGU-1f^«:ffl^SCi3!0"C*, ai2©3fciK 
i LTtt. 6 5 0 n mgB[CE>iRfiCWe«:|ft^'r 4*6* 



>gftU-1f^7 8 0 n mgttO«fi©**»tt 4*>f 
[ 0 3 6 6 ] m 3 1 com 1 ©* fcf y v ^"SSfiB, 
U-tfl 1 1, 1 1 2^6056^*. HI <Dytf*<79 

tm 2 ©*?* -f 7 ? (D^ti^tiom mmffi±icmyt s 

30 ^Cd:^^»l/>X16 0^t^ TOU> 
X 1 6 0 ©*J>tt < £ 1 o©M±(C» v tS^tt<D(Hl!lTm 
l^MShttoO, m ©*iBrt>6©*lK*. »1® 

T\ ^SS>Sr/M,rHlcD^T : ^^^cDlflRIB^®± 

f*rr\ ^B^^urH2<D^7 r -r ^^<Dtf*BfBliM 
±KSiyfcStf*c£#T?#£. SU ©it? 

r*isK:£*!tt«wHnaN a 1 & utm«o . 8 5 
40 mm.* m2<D3t?j 7 9%m&?zmc&mjmmmn 

£$[NA2£0T, DVD©«6tC«0. 6 01g. CD 

[0 3 6 7 ] SlMf-f ^^*B*-T4i8^, 

H*»t*u-1f 1 11,11 2*»6<Dtttt*36 
<D^Jffi*a^*4t-AX^y ^ * 1 9 0*3BflU, bf 
-AXy'y y £ 1 2 0, n 1 3 0, 1/4«S 

1 7tCj:or^6n, *M»U>X1 6 OCC<£90© 
50 «&©<fc^Cfgl ©36^X^2 0 0©aWJS«2 1 0 



(58) 
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*/M>-rW*aiBSffi2 2 0«:aSj6$n4, c<d££, Jpt 
^U>X160te, «ffl*HP»NAlrtrig*rlHlfrti 
&4J:5K:> *1*SM*U — tf 1 1 lJfcfc©***** 

36^ * * * £Bfer 4 £ £ #"C S 4. 
[0 3 6 8 ] ^Lr, tB«E»i2 2 0rtl«t9 hoc 

0, JKO 1 7. l/4«fi«l 4, 3>jy-M30i 
tf-A^^y £ 1 2 0itA*fU CCt5 
ltir^'j>F y#;uu>xi 8 0(c<fco^«M*^ io 

A **US3 0 0±^A«U *<DU*ffi#*ffl 
l^t, SI <r>%^r a X ^ 2 0 0 CCfES3ftfc«IH<DSc# 
K9m-^#»e>*-i4. */c. 7£t£tB2§3 o oirm^ 

2&cT 1 5 0^1 1 <D*a»ttU-tf 1 1 1 

J&>e>CMfcjfc*S 1 (Mfcr" ^>72 00 (DSa»ffi 2 2 0 ± 
CC|S«-r*<fc^tC»i»U>Xl 6 0£^ft3l±4£ft 
iC, *zS(*U-1fl 1 1 ^6CD7fe*^m^CD ^^tC 
fSMIxJ;^c»u>Xl 6 0*^tt3ti:S. 20 

[0 3 6 9 3 *2<D*f s -{X^«r||*-rS»^ JS2¥ 
i»#U-1f 1 1 2*6tf-A*ffi£fU tBM^n/c^m 

±iami**»i 1 i^6©3fe*£in«. if- ax 

7'»J^120 4 1/4SSSS1 
4, Mi*) 1 7, *t^U>Xl 6 0*/M^riE«:»2(D* 
f-fX^2 0 1 0*/M/tH3 1 cDfflt^ 

©<fc^Cc«^»ffi2 2 0«:«*3*iS. £(£>££. » 
^U>Xl6 0tl ««JKIP»NA2rtTigSrlR»rt£ 
tt5J:5tc, »2*W#U-1f 1 1 236»6©36K*3ft36 30 
3-£4©T\ U^<DjtT<< X^T*4»2©*?wX* 
*B£-r4££#T#4. S/c. *aS#U-1fl 12* 
6CD^^S2(Z>^f r -<^^(DtffSf2^ffi2 2 0_hC£» 
;)fc3i*4l£S£t, »U>X1 6 0O^< 1 ooi 
±Cc^(SSnfcEWf«Jft©f¥ffl«:J:0. fc«JMP«NA 

<DT\ ^2»»U-1f 1 1 2*6©*^«r. NA 1 

3*i4«o 1 7£-r-<Tfiia;*-tf-cfe, AMWHP&NA 
2*6 n a 1 <DmM&m7&?z>ytmzmmmm2 2 0 

±tCX&v h*<gW!&l\, CtUtJ;^ N A 1 £ N A 2 40 

[0 3 7 0 ] W«BS«ffl2 2 0r««^5F h 

0, »0 17, l/4»fiSl 4, n y^-$ 1 3 0, 

t'-Axxy ^ * i 2 o, > F'j*;bu>xi 8 o 

£;frLT, 3^fflS3O0±^A»U *<Dtb^ft-St£ 
[0 3 7 1 ] m ©ifc^ ***©»££ I5ISL * 50 
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t£ffi2§3 0 0±-C<DX#* KDJ#K«fL {MKftteJ: 

*tfl^ 2^CtcT^^aX-* 1 5 OtCcfcO. 

h5**>^©fc#tc»ftU>Xl 6 0*»ft 

[0 3 7 2 ]i3 l©»l<D3tf^^T ^^«{S"C«, 

as * 4 i > ttfifi^< ttc«t o u> ztmvm *f * * 4 c > 

«l/>X»tt3W^bUfctB-&. jSWS£2 1 0CD/13CC 
^MWfrU— !f 1 11M11 2(DS?iS 

*«»JSW4 U>Xfc«3©B^#*4»£fc*^*4» 
ffijRii* n y y - 5? 1 3 0 **«*[pICc?& o T 1 XjlT 
1 5 1 Gt<£0#St)3tf4C£T'?§IEUTl> 

4„ m«c. TtW^ccj^^rpJtt^nyy-^ i 3tt0 

129U>Xl 6 0tcA*f-r4**©»f5ES*^AT^4 o 
[ 0 3 7 3 ] 0 3 1 CDS 1 t* * #7 * 
ny*-£ 1 3 O^ffl^WiCT ^^CDA^^IEU>X 

hb>X£-T4C£T, *M»U>X1 6 or^4t 
4tt±feiR£**SIEl,'T:i>4. £CD£j*. JEU>X£ft 
U > XcDT * ^gftCD^ £ ^ 7 - jSIRT 4 C £ 

T\ ^a»ftu— tf l nsyii 2(D^n^ft<D$fi$I 

[0 3 74] ^3 2&C^-f <fc^C, m2<Dft\Z>y#T v 
»l*a»#U-1f 1 1 1». U-lf 

/«ai»*ai^^y h4 i-occ**m»3o i^j:^^ 
i i2tt u— tf/«msaiSJL-^ h4 2 occ* 

t£ffl3§3 0 2*J<tV*D^7A2 3 2 £^ ^ h{b3n 

rc^4 0 

[0375] mKoyt'rj x?%m&-?&m^. mi¥ 

tf 1 1 1^6Hi*f3ti/c^«. *n^^A2 
3 1^i§iiiL, ^fSt^Sb'-A^yj^ig 
0, 3 y 1 3 0*»&LWf#*£&0. 

D 1 7^cj:-or^6n, »^P>X1 6 0CC<t^H(Dj| 
^©J:^^l©^f^X^2 0 0CD^SS2 1 0£r 

irbxmmmm2 2 o^si7t3n4o 

[0 3 7 6 ]f Ut. tt#RIBi^® 2 2 0 TtS#Rh' v b 
0, 80 1 7^Lt 4 n y^-d? 1 3 0, t'-A^^* 

y y * 1 9 o*2I»l, ^o^7A2 3 1 riHi*f3nr 
*^ms3 0 i±^a#4l. ^(Dmtfm^m^xmi 

mt. iiL&mtttcjz&ytmmtz&misX, 

*W-*>h^^^*Hl*m\ 2^7cT^^*i-*l 5 
U>X1 6 0£^t&3tf4 o 

[0 3 7 7 ]*2©jt^^^**W*-r4»^ ^®f* 



(59) 

ri5 

ZMML, ^J&^&T&^t'-A^y y $ 1 9 Or 

sn^n, ^y^-* i 3 ozmmux, Hto&o i 

7, »1/>X1 6 O^/rLTM^f^O^fw 2 

0 0<Dil8J3»S2 1 O^^Lra3 2<DK^coj:^cct# 

$Rie^ffi2 2 0(c*7t$n^ o 

[0 37 8]fUt, t##gfE£Sffi2 2 0 T'ttfRfc* > h tc 

o, gjo i n y y-* 1 3 o*a«u 

JB^T^CWfcf^ X^2 o occieiasn/ctsaoSc^ 
[0 37 9 ] S/c, *lfeUiS3 0 2±T*<D*#* h£>ff5 

jtT 1 5 0CCJ:0 , :7*-^>>#\ 

3F*>^<D/c&tC5tf*gjU>Xl 6 0£ 
[0 38 0 1132 CD|g2 OWfctf v *?~7 v ^gltli, 

S)E^scDg^irs4-r 4»hjr^* n y y - * 20 

1 3 O^W^ffiKtSoT 1^7c7f^ai-f 1 5 1 
KJ:D#ttS-ttaci^*BIELTl>*. Etc. ifcUfc&ifij 
teT&oTnJttftny j*-* 1 3 o«H©ffl!«©J:^0C3l6 

[0 38 1] H3 2©»26W6t?£T? 7"SBBT?W:, 
©4>& < £ 4> 1 o©mt fc*fi^#M>@ 

JfWJBsWjgrtStirteD, >*»u>xi6orMt^ 
W±eiRa*«iEUri»4. C(D££, ®%rffim<D^y 

- 1 mfc i» > x t u x <omvr^ v-t zmmcmiR-? & 30 

CtX\ *a!W*U— tf 1 1 1M1 1 2<D J Ztl j etl<Dm 

[ 0 3 8 2 ] a 3 3 iOiVTIfi 3 60* tf y y ^SSHCC 
*5C>r«. »2<D*3W*U--tf 1 1 2 35p6WftfSnfc« 
ffe*»M\ 3U >-dr 1 3 0*^3-f (C««I/>X1 6 
OttASJT&o CtUtJcO, ±35©* 1X^*2©* b* 
y y y'^M<DJ: 5 tC, #7* * X ^ <DBI|l3S«<D/f 3 

teZ><ox, 3y>-$ i 3 otc^sftifc 

[0 3 8 3 ] 13 3SC^rJ:MC, SS3<M£fcT* > 
^aCCfcli-Cti, »l*ae#U-1f 1 1 1«. If 
/*U«*8Ia-^ 1 0tC7fe^f±S^3 0 lfc«fctf# 
D^7A23 1 t*~? HlStlX^Z. *2^»»U 
-If 1 1 2 tt, U — !f /IftWSHaU- y h 4 2 0 CC* 
*&ttJ^3 0 2WWP^7A2 3 2 £:z~* Mt3*l 

[0 38 4] m<M6fw***W£-r5i§^ 

!f 1 1 l3&>6a»3tlfc*m«, *D^A2 50 
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3 1*2«U 3y>-* 1 3 0?:IiiL?M*i^ 
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